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January  1. 

The  President,  General  Isaac  J.  Wistar,  in  the  Chair. 

Fifteen  persons  present. 

The  Council  reported  that  the  following  Standing  Committees  had 
been  appointed  to  serve  during  the  current  year:  — 

On  Library. — W.  S.  W.  Ruschenberger,  M.D.,  Henry  C. 
Chapman,  M.D.,  Charles  P.  Perot,  George  Vaux,  Jr.,  and  Dr.  C. 
Isewlin  Peirce. 

On  Publications. — John  H.  Redfield,  Charles  E.  Smith, 
Thomas  Meehan,  George  H.  Horn,  M.D.,  and  Edw.  J.  Nolan,  M.D. 

On  Instruction  and  Lectures. — Charles  Morris,  Benjamin 
Sharp,  M.D.,  Samuel  G.  Dixon,  M.D.,  George  A.  Rex,  M.D.,  and 
Uselma  C.  Smith. 

Standing  Committee  of  Council  on  By-Laws. — W.  8.  W. 
Ruschenberger,  M.D.,  Theodore  D.  Rand,  William  Sellers,  and 
Isaac  J.  Wistar.. 
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January  8. 
The  Preffldeat,  General  Ibaac  J.  Wibtab,  in  the  Chair. 
Twent^-dz  persons  preaent 

Januaby  15. 
Dr.  Sauuel  G.  Dixon  in  the  Chair. 
Eighth-nine  persons  present. 

A  paper  entitled  "  On  some  new  and  otherwise  interesting  Tertiary 
Mollusca  from  Texas,"  by  Gilbert  D.  Harris,  was  presented  for  pub- 
lication. 

CaARLBS  Lbbter  Leonard,  M.D.,  made  a  communicatioD  on  a 
new  method  of  studying  cell  motion  as  exemplified  in  the  red  and 
white  blood  corpuscles.     (No  abstract) 

January  22. 
Mr.  Charles  P.  Perot  in  the  Chair. 
Twenty- eight  persons  present 

Papers  under  the  following  Utles  were  presented  for  publication: — 
"Notes  on  Specimens  of  Pyrenomycetes  in  the  Schweinitz  Her- 
barium of  the  Academy,"  by  J.  B.  Ellis. 
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SOME  NEW  BEES  OF  THE  OENXTB  FEBDITA. 
BY   T.   D.   A.  COCKERELL. 

In  Cresson's  catalogue  of  1887,  there  are  given  thirteen  species  of 
Perdit/i,  four  of  which,  however,  are  considered  only  doubtfully 
referable  to  the  genus.  Of  these  species  2  are  from  Col.,  2  Gala., 
2  Nev.,  1  Tex.,  1  Col.,  Nev.,  1  Col,  Tex. ,  N.  Mex.,  1  Ga.,  1  U. 
8.,  1  N.  Am.  Lately,  Mr.  Fox  has  described  three  from  Lower 
California.  The  opinion,  w^hich  might  have  been  derived  from  these 
facts,  that  the  genus  is  specially  characteristic  of  the  arid  region,  is 
strengthened  by  the  information  given  below.  Without  any  special 
search  for  the  genus,  the  writer  has  discovered  ten  new  species  in 
New  Mexico  during  the  season  of  1894,  though  one  of  them  had 
previously  been  captured  by  Prof.  Townsend. 

Mr.  Fox,  to  whom  I  am  very  greatly  indebted  for  comparing  the 
types  with  those  of  Cresson,  has  suggested  the  preparation  of  a 
synoptic  table.  This,  however,  is  deferred  for  the  present,  as  it  is 
confidently  expected  that  more  new  species  will  be  found  when  they 
are  systematically  looked  for  next  year. 

The  specific  differences  offered  by  these  bees  present  a  very  in- 
teresting problem  to  the  Darwinian,  and  it  is  hoped  to  dwell  at 
some  length  on  this  phase  of  the  subject  hereafter.  But  attention 
may  be  called  to  the  peculiar  and  apparently  constant  (within  nar- 
row limits)  markings  of  the  face,  which  seem  to  fall  under  Wallace's 
class  of  "recognition  marks." 

All  of  the  bees  now  described  appear  to  me  to  be  congeneric  in 
the  strictest  sense.  It  has  not  been  thought  necessary  to  mention  in 
each  description  those  characters  which  run  throughout  the  series ; 
it  is  assumed  that  anyone  using  the  descriptions  has  made  himself 
familiar  with  the  generic  type. 

With  regard  to  the  extent  of  the  pale  markings  on  the  face,  the 
New  Mexican  species  of  Perdita  form  a  series  thus  : — 

Semicrocea  +  phymatce^^-  sexmaculaUif  hyalina^  albipennis,  alhovit- 
taiay  austinij  canina^  nitideUa  +foxij  martinif  luteola. 
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The  known  distributiiDn  of  the  species  in  New  Mexico  is  thus : — 

(1. )  Mesilla  valley,  about  3, 800  ft  above  tide.  — Hyalina,  albipen- 
nit,  phymaia,  martini,  temicroeea,  liUeola,  niiidella,  avstinu^B  Bpp. 

(2.)  SaD  Augustine,  on  east  side  of  Organ  Mts.—Albovittaia.= 
1  sp. 

(3.)  Santa  F€,  about  7,000  ft.  above  MB.—8exmaculata,  cantna, 
/ort. —3  spp. 

TbuB  the  species  of  each  locality  are  difTerent 

P.  luteola  has  been  described  in  another  paper ;  it  is  easily  known 
by  its  entirely  yellow  color.     The  other  new  species  are  described 
herewith.     All  the  types  are  now  in  Coll.  Amer.  Ent  Society. 
Ftrdita  phrmBten.sp.  9. 

About  4)  mm.  long:  head  and  thorax  shining  olivo-green,  scutel- 
lum  bluish,  metathorax  green.     Abdomen  shining  piceous. 

Face  without  ptale  marks;  mandibles  brown;  antenns  dark  brown, 
last  four  joints  of  flagellum  pale  brown  beneath.  Crown  of  head 
finely  punctured.  A  distinct  ridge  between  antennae,  replaced  pos- 
teriorly by  a  groove,  which  extends  to  the  middle  ocellus.  A  shori, 
shallow  groove  near  and  parallel  with  inner  margin  of  eye. 

Thorax  very  ^uely  punctured,  with  a  few  scattered  pale  hairs. 
Metathorax  with  a  distinct  fovea. 

Abdomen  piceous,  sparsely  clothed  with  pale  hairs  at  tip. 

Legs  dark  brown;  wings  hyaline,  iridescent,  venation  brown. 

Recognized  among  the  species  with  a  dark  face,  by  its  dark  brown 
abdomen  and  l 


4 
1896.]  NATURAIi  SCIENCES  OP  PHILADELPHIA.  13 

Thorax  smooth  and  very  sparsely  punctured,  except  the  blue 
metathorax,  which  appears  rough  from  extremely  minute  and  close 
punctures — one  should  say  rugulose  rather  than  punctured. 

Abdomen  piceous,  shiny,  apex  with  pale  hairs.  Sides  of  2d,  3d, 
and  4th  segments  with  a  large,  pale  yellow  spot  or  blotch.  First 
segment  with  a  deep  longitudinal  groove  extending  from  its  base  to 
a  little  beyond  its  middle. 

Metathorax  with  a  distinct  fovea.     A  groove  near  front  margin  of 
eye  as  in  phymatce.     Legs  dark  brown,  tips  of  anterior  femora,  an- 
terior tibise  beneath,  and  anterior  tarsi,  yellow.     Wings   hyaline, 
iridescent,  venation  brown. 

Recognized  among  the  species  with  a  dark  face,  by  the  piceous 
abdomen  with  six  yellow  spots,  and  the  not  entirely  brown  legs. 

ffa^.— Santa  F6,  N.  M.,  July  25th.   (CklL,  1,647.) 

Perdita  semiorooea  n.  sp.    9. 

About  4  mm.  long :  head  and  thorax  black,  with  a  bronze- green 
tint  in  certain  lights.  Thorax  sparsely  punctured,  vertex  of  head 
finely  rugulose. 

Face  wholly  dark ;  antennae  brown,  flagellum  yellowish  beneath. 
Cheeks  behind  eyes  with  white  hairs.     Metathorax  finely  rugulose. 

Abdomen  above  orange,  deepening  in  tint  towards  apex ;  first  seg- 
ment mostly  fuscous,  second  with  an  ill-defined  fuscous  band  along  its 
sides  and  hind  margin,  third  with  rudiments  of  such  a  band.  Under 
side  of  abdomen  orange. 

L^s  with  coxae  and  femora,  except  at  ends,  dark.  Ends  of 
femora,  and  whole  of  tibise  and  tarsi  of  anterior  and  middle  legs 
primrose-yellow ;  corresponding  parts  of  hind  legs  brownish. 

Wings  hyaline,  veins  colorless,  stigma  pale  lemon-yellow.  Third 
discoidal  cell  distinct. 

Recognized  among  the  species  with  a  dark  face,  by  its  orange 
abdomen. 

Hob.— Lab  Cruces,  N.  M.,  on  yellow  (Compositae)  flowers  on  cam- 
pus of  N.  M.  Agric.  College,  beginning  of  October.  (Ckll.,  2,600.) 

Perdita  austini  n.  sp.  cf . 

About  3}  mm.  long:  head  and  thorax  shining  black,  head  with  a 
slight  greenish,  metathorax  with  a  bluish  tinge.  Crown  of  head 
very  finely  granular.  White  hairs  on  head  and  thorax  sparse. 
Tegulse  canary-yellow.     Clypeus  yellow  with  a  minute  black  dot  on 
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each  Bide;  sides  of  face,  in  front  of  eyea,  yellow,  the  yellow  extend- 
ing upward  about  tfae  length  of  scape  above  the  level  of  insertioD  of 
antennee.  Scape  yellow,  funicle  and  flagelluni  yellowish  below  and 
above  brownish  below. 

Abdomen  shining,  smooth,  with  a  very  few  hairs  near  apex ;  sepia 
brown,  with  broad,  yellow  bands  (not  reaching  the  lateral  margin 
on  second  segment)  occupying  the  anterior  halves  of  the  2d,  Sd,  and 
4th  B^menls,  with  another  obscurely  indicated  at  hind  margin  of 
4th.     The  bands  are  somewhat  sufiused,  not  clean  cut,  at  their  edges. 

Underside  of  abdomen  yellow,  brownish  towards  the  tip.  Legs 
yellow  and  black.  Anterior  tibiie  and  tarsi  canary-yelluw,  femora 
yellow  with  a  black  blotch  on  inner  side,  and  mostly  black  without. 
Middle  legs  duller,  femora  mostly  black,  tibm  partly  so.  Hiod  legs 
with  femora  and  tibiie  black  except  their  ends,  tarsi  darkened. 

Wings  hyaline;  stigma  almost,  veins  quite,  colorless.  Third  dis- 
coid al  absent. 

Recognized  among  the  species  with  partly  yellow  face  by  the 
-  yellow  extending  above  level  of  insertion  of  antenute  along  the 
margin  of  the  eyes  but  not  in  the  median  line,  and  by  the  small  size 
and  suffused  tints. 

Hab. — Las  Cruces,  N.  M.,  on  campus  of  N.  M.  Agric  Coll., 
September.  (Ckll.,  2,398.) 

Mr.  Fox  writes  of  auatini  that  it  is  "near  ee&rata  but  differs  by  the 
more  slender  legs,  2d  submarginal  cell  narrower  at  the  top;  the  head 
retreats  more  rapidly  behind  the  eyes.      It  differs  principally   from 
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Abdomen  with  about  equally  broUd  bands  of  pale  yellow  and 
pioeous,  the  piceous  bands  being  at  base  of  Ist,  at  junction  of  1st 
and  2d,  at  distal  margin  of  2d  and  3d,  at  junction  of  4th  and  5th, 
and  at  distal  margin  of  5th  segment. 

Legs  primrose-yellow,  posterior  tibiae  and  femora  more  or  less 
fuscous  above.  Wings  hyaline,  venation  extremely  pale;  outer 
margin  of  3d  discoidal  very  faint. 

Abdomen  beneath  entirely  yellow,  tip  tinged  with  orange. 

Recognized  among  the  species  with  partly  yellow  face,  by  the  yellow 
extending  upwards  to  the  level  of  the  anterior  ocellus,  and  the 
almost  entirely  yellow  legs.     The  face  is  practically  all  yellow. 

Hab, — Las  Cruces,  N.  M.,  on  the  College  Farm,  April  26th. 
(Ckll.,  731.) 

I  have  ventured  to  name  this  and  the  next  preceding  after  my  two 
little  sons,  the  elder  of  whom  has  gone  to  the  undiscovered  country. 

Ferdita  albovittata  n.  sp.    9. 

About  di  mm.  long;  head  and  thorax  shining  dark  indigo- blue, 
with  the  white  hairs  more  prominent  than  in  sexmaculata,  forming 
quite  a  conspicuous  white  pubescence  on  cheeks  and  face.  Antennae 
dark  brown,  paler,  but  still  dark,  towards  their  ends.  Mandibles 
brownish.  Clypeus  and  a  large  patch  on  each  side  of  it  ivory-white; 
clypeus  with  a  blackish  mark  rather  in  the  form  of  a  horse-shoe,  but 
very  faint  medially  and  broadened  laterally. 

Head  rather  sparsely  punctate.  Thorax  very  sparsely  punctate. 
Metathorax  shiny,  not  roughened  as  in  sexmacukUa, 

Abdomen  piceous,  with  dense,  rather  coarse  white  hairs  at  tip. 
Ist  s^ment  with  a  deep  groove,  extending  somewhat  beyond  its 
middle.  2d  and  3d  segments  each  with  a  broad  yellowish- white  band, 
4th  with  two  bands.  Band  on  2d  segment  narrowly  interri^ted 
medially;  it  is  situated  along  the  upper  margin  of  the  segment, 
except  at  sides,  where  it  bends  hind  ward.  Band  on  3d  segment 
similar,  but  only  constricted,  not  interrupted,  medially.  1st  band  on 
4th  segment  similar,  but  only  notched  medially  on  its  hind  margin, 
broader,  and  evanescent  at  sides.  2d  band  on  4th  segment  placed 
along  its  hind  margin,  straight,  and  evanescent  at  sides;  it  represents 
the  band  of  5th  segment  pushed  forward. 

Underside  of  abdomen  piceous,  with  pale  marks  at  sides,  resem- 
bling the  upper  side  of  abdomen  of  sexmojculata  considerably. 
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Legs  b)ack.  Wingg  hj&Hde  with  a  milky  tint,  iridescent  Vena- 
tioD  pale  brown. 

Recc^ized  amoDg  the  epeciea  with  partlj'  white  face,  by  its  deoser 
hairs  on  head  and  thorax,  whit«  bands  on  abdomen,  and  black  legs. 

ffai.— San  Augustine,  N.  M.,  August  29th.  (Ckll.,  2.270.) 
Another  example,  from  the  Same  locality  and  taken  on  the  same 
day  (Ckll.,  2,277,  a  ^ ),  differs  a  little,  having  the  dark  marks  on 
olypeus  reduced,  meeothorax  above  very  dark,  slightly  greenish,  not 
blue  (metathorax  and  pleura  blue),  band  of  2d  segment  of  abdomen 
constricted,  not  interrupted  medially. 

Mr.  Fox  writes:   "albwitkUa  also  very  distinct  by  dark  legs,  im- 
maculate proDotum  and  long  marginal  cell." 
Perdita  niUdBlU  n.  sp.   (f. 

About  4  mm.  long;  head  and  thorax  greenish-blue.  Face  (in- 
cluding clypeua)  up  to  level  of  iusertion  of  antenDEe  bright  yellow, 
furthermore,  the  yellow  extends  as  much  beyond  the  insertion  of  the 
aotenoie  as  the  length  of  the  scape,  but  ia  divided  by  two  incursions 
of  the  dark  blue,  which  descend  to  the  bases  of  the  antennK,  their 
sides  forming  right  angles  thereat  Antennte  yellow,  funicle,  flagel- 
lum,  and  tip  of  scape  more  or  lees  dark  brown  above. 

Head  and  thorax  finely  rugulose.  Borders  of  prothorax,  and 
tegulie,  yellow.  Abdomen  shiny,  yellow,  becoming  darker  towards 
the  tip,  with  dark  brown  bands.  These  bands  are  one  at  base  of 
1st  segment  and  one  at  its  distal  border,  these  two  connected  by  a 
1  brund  one  at  distal   lionler  of  •jd  i 
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Collie,  September.   (Ckll.,  2,405.)     Another  specimeD  had  previ- 
ouBly  been  taken  at  Las  Cruces,  by  Prof.  C.  H.  T.  Townsend. 

Mr.  Fox  writes :  "  nitidella  is  new,  unless  the  i  of  some  known 
species,  which,  however,  I  think  unlikely.'*  I  do  not  myself  enter- 
tain any  serious  doubts  as  to  the  validity  of  the  species. 

Perdita  eanina  n.  sp.   <f. 

About  5  mm.  long;  head  and  thorax  dark  metallic- blue,  the 
white  pubescence  moderately  abundant.  Crown  of  head  minutely 
granular)  with  punctures  interspersed,  showing  that  the  granulations 
do  not  represent  minute  punctures  of  the  ordinary  sort. 

Clypeus  yellowish-white,  this  color  extending  upwards  to  level  of 
antennse  and  there  abruptly  truncate,  with  a  slight  indentation  in  the 
middle.  On  each  side  this  is  touched  by  a  heart-shaped  spot  situated 
beneath  the  antennse,  the  whole  so  placed  as  to  suggest  the  head  of 
a  hound,  with  drooping  ears,  seen  from  behind.  A  minute,  black 
dot  on  each  side  of  clypeus,  as  in  austini.  Besides  these  markings 
a  narrowing  band  of  yellow  borders  the  eyes  in  front,  coming  to  a 
point  a  little  above  the  level  of  the  antennse.  Antennse  yellow  be- 
neath and  black  above. 

Thorax  shiny,  sparsely  punctured,  tegulse  pale  yellow. 

Abdomen  yellow  and  dark  sepia- brown;  1st  segment  brown;  2d 
and  3d  segments,  with  the  disc  broadly  yellow,  margined  with  brown, 
this  margin  not  covering  the  sides,  which  are  yellow  at  the  angles. 
4th  segment  yellow  with  its  upper  margin  brown,  the  brown  extend- 
ing hindward  at  the  sides  to  about  the  middle  of  the  segment. 
Just  below  this  brown  margin,  medially,  is  a  minute  dot  of  brown. 
Hind  margin  of  4th  segment  narrowly  brown,  with  a  squarish  brown 
mark  on  each  side  about  half-way  between  lateral  margin  and  cen- 
tre. 5th  segment  yellow,  very  narrowly  margined  with  brown  above 
at  centre,  and  with  a  brown  spot  on  each  side  near  lateral  margin, 
and  near  hind  margin  a  pair  of  brown  marks  representing  the 
squarish  marks  of  previous  segment  Remaining  segments  yellow. 
Abdomen  shiny,  obscurely  'punctate. 

Legs  yellow  marked  with  black ;  anterior  femur  and  tibia  each 
with  a  black  patch  behind;  middle  femur  with  an  oblique  black 
patch  behind,  middle  tibia  mostly  black,  middle  tarsus  pale  brownish. 
Hind  femur  with  a  large  elongated  black  patch  above,  hind  tibia 
and  tarsus  blackish* 


!■  THK  ACADEHV  OF 


[1896. 
dark  brown,  stigma  niargiDed  with  brown, 

f  the  Begmeuts 


IS 

Wings  hyaline,  v 
3d  discoidal  veiy  weak. 

Abdomen  beneath  yellow,  the  anterior  margins  c 
narrowly  black. 

ffafi.— Santa  F^,  N.  M.,  July  19th.     (Ckll.,  1,572  and  1,671.) 

Mr.  Fox  writes:  "eanhia  may  be  the  ^ of  tebrata,  although  I  bad 
previouBly  referred  two  S  specimens,  different  from  yours,  to  that 
species. ' ' 

There  was  taken,  however,  at  Santa  F^  (Ckll.,  1,270,  July  6tb) 
a  specimen  of  which  Mr.  Fox  writee :  "  No.  1,270  I  had  named  as 
P.  albipennU,  hut  I  now  find  it  differs  from  that  species  and  is  per- 
haps the  9  of  eanina." 

This  example  differs  principally  from  eanina  (S)hy  the  face  mark- 
ings being  white;  the  clypeus  not  entirely  pale,  but  with  the  pale  color 
terminating  on  its  upper  half  in  three  projections;  the  yellowish  above 
the  clypeus  represented  by  a  pair  of  oval,  white  marks ;  the  dog's-ear- 
like  marks  absent;  the  1st  segment  of  abdomen  with  a  narrow  in- 
terrupted band,  the  bands  on  the  other  segments  continuouB  in  the 
middle;  an  ten  nte  darker;  size  larger. 

I  think  this  is  a  distinct  (and  new)  species,  but  it  may  be  wiser  to 
leave  it  unnamed  until  its  relationship  with  canitia  can  be  made 
clearer.  In  P.  albipennit,  the  sexes  differ  very  much  in  the  colora- 
tion of  the  abdomen,  but  I  find  the  face  markings  practically  the 
same  in  f  and  $.  Hence  it  seems  likely  that  the  dog's-bead 
markings  are  characteristic  of  eanina  in  either  sex.   In  its  face  mark- 
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tremitj,  the  termination  of  this  band  being  about  (or  hardly)  as  far 
above  the  level  of  the  insertion  of  the  antennae  as  the  length  of  the 
scape.  Cheeks  yellow.  Antennse  dull  chrome-yellow,  funicle  and 
flagellum  blackened  above. 

Thorax,  seen  from  above,  much  the  shape  of  a  Goodale  pear  (see 
Downing),  metathorax  abruptly  truncate  and  rapidly  descending, 
ruguloee. 

Lateral  margin  of  prothorax  yellow.  Tegulse  pale  testaceous. 
Legs  pale  rufous,  or  one  might  say  brownish- orange. 

Wings  hyaline,  beautifully  iridescent,  veins  and  stigma  distinct, 
dark  (sepia)  brown.  The  recurrent  and  transverso-cubital  nervures 
more  or  less  broken  by  hyaline  spots.  3d  discoidal  distinct  Mar- 
ginal about  as  long  as  stigma. 

Abdomen  pitch-black,  shiny,  hind  margins  of  3d  and  4th  seg- 
ments obscurely  brownish. 

Recognized  by  its  black  abdomen  and  orange- rufous  legs;  nearest 
to  nitidella  in  its  face  markings,  but  still  quite  distinct. 

JJa6.— Santa  F6,  N.  M.,  June  25th.     (Ckll.,  1,096.) 

Mr.  Fox  remarks  that  this  is  '*very  distinct  and  new."  I  owe  to 
him  the  opportunity  of  describing  it,  as  I  had  sent  it  to  him  before  I 
became  interested  in  the  genus,  and  he  kindly  returned  it  that  it 
might  be  included  in  the  present  paper. 


PBOCEEQINQS  OP  TBB  ACADEMY  OF  [1896. 


BY    J.   B.  ELLIS. 

Borne  time  during  the  past  year  (1894)  there  was  found  in  the 
Herbarium  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  a 
package  that  had  lain  unnoticed  for  many  years.  The  package 
was  found  to  contain  many  of  the  missing  specimens  mentioned  in 
the  preface  to  The  North  Am.  Pyrenomycetes.  These  specimens  are 
evidently  authentic  and  reliable,  the  writing  on  the  papers  in  which 
they  are  wrapped  being  in  Schweinitz's  own  hand,  with  the 
abbreviation  L.  v.  S.'aAerthenamesof  the  spedes  described  by  him. 
In  only  a  few  cases  are  the  habitats  given,  but  almost  all  are 
marked  as  collected  either  at  Bethlehem,  Pa.,  or  Salem,  N,  C. 
They  are  all  very  small — many  of  them  old  and  without  fruit 

From  a  careful  examination  of  the  specimens  the  following  notes 
were  made  to  enable  one  to  recognize  some  of  the  Schweiuit^an 
species  that  have  hitherto  been  only  imperfectly  understood.  Dr. 
Karl  Starbiick  in  his  "Studleri  Ellas  Fries  Svamparherbarium:" 
Bihang  till  K.  Svenska  Vet.  Akad.  Handl.,  Band  19,  AtU.  Ill,  No. 
2,  1894,  has  also  examined  some  of  the  specimens  noted  and  his 
observations  agree  with  those  here  recorded: — 


1896.]  NATURAL  SCIENCEB  OP    PHLLADEIiPHIA.  21 

Laaiotpharia  letoia  (Schw.). 

Spfueria  setosa  Schw.,  Syn.  N.  Am.,  1,533. 

Perithecia  gregarious,  superficial,  ovate- conical,  about  }  mm.  high 
and  \  mm.  broad,  clothed  except  the  black,  entire  or  subsulcate,  ob- 
tuse ostiolum,  with  tuberculiform  tuils  of  matted  hairs  among  which 
arise  other,  darker,  longer  hairs.  Asci  elongated,  narrowed  above, 
short-stipitate,  paraphysate,  8-spored,  100-120  x  12-15//.  Sporidia 
biseriate,  cylindrical,  hyaline,  nucleate,  curved  near  the  lower  end, 
45-55  X  4-5/Ji;  about  the  same  as  in  L.  hirsutcu 

On  rotten  wood,  Bethlehem,  Pa.  (Schw.). 

LaaioipliflBria  emergent  (Schw.). 

Sp/upria  emergens  Schw.,  Syn.  N.  Am.,  1,534. 

Mycelium  of  brown,  branching  threads  septate  and  undulate,  bear- 
ing terminally  (and  laterally)?  yellowish-brown,  globose  conidia  12- 
16/1  diam.  with  coarsely  granular  contents.  Sporidia  nearly  straight, 
cylindrical,  hyaline,  28-32  x  4//,  apparently  becoming  S-septate. 

Differs  from  L.  Rhacodium  in  its  ovate- conical  perithecia. 

Chatoepharia  •qaamulata  (Schw.). 

SpfuFria  squamata  Schw.,  Syn.  N.  Am.,  1,538. 

Melanomma  squamulata  E.  &  E.,  N.  A.  Pyr.,  p.  184. 

SpPueria  squamata  in  Herb.  Schw. 

ChtBtospiuBria  squamulata  Starbiick,  Stndier  i  Elias  Fr.  Svamp.  Herb.,  p.  31. 

When  the  N.  A.  P.  was  published  we  had  not  seen  an  authentic 
spec,  of  this  species,  which  is  accurately  described  by  Starback,  I.e., 
the  description  there  given  applying  perfectly  to  the  spec,  in  Herb. 
Schw.  This  spec,  however,  is  labeled  Sphctria  *^ squamata!^  L.  v.  8., 
instead  of  squamulata  as  given  in  Syn.  N.  Am.  with  the  added  note 
"olim  S,  fuscospora.^* 

Herpotriohia  dilEiiBa  (Schw.)  yar.  rhodomphala  B.  <&  C. 

Spheeria  diffusa  Schw.,  Syn.  N.  Am.,  1,502. 

Sphisria  rhodomphala  Berk.  Hook.,  Lond.  Journ.  Bot,  IV,  p.  212.  Sph.  tris- 

tis  in  Herb.  Schw. 
Amphisphceria  subiculosa  E.  &  E.,  Joum.  Mycol.,  II,  p.  103. 
Neopeckia  diffusa  Starback,  Stud,  i  Elias  Fries  Svamp.  Herb.,  Vet.  Akad 

Handl.,  1894. 
Didymotrichia  diffusa  Berlese,  in  the  Proc.  of  the  International  Bot.  CJon- 

gress,  1892. 

The  specc.  distributed  in  Ell.  &  Evrht's  N.  A.  R,  2,130,  differ 
from  the  Schweinitzian  spec,  in  having  the  perithecia  smaller  (about 
}  mm. ),  and  less  crowded,  and  in  their  rather  smaller,  lees  distinctly 
constricted  sporidia.  These  differences,  however,  seem  hardly  to  be 
of  specific  value,  all  the  other  characters  being  the  same,  and  it  seems 


22  PROCEEDINGS  OF  THE  ACADEUY  OF  [1895. 

bettor  to  put  the  N.  A.  F.  specc.  aa  a  mere  var.  of  that  in  Herb. 
Scbn.,  viz.,  var.  Thodmnpkala  Berk.  Sphirria  rhodmnphala  Berk.,  1.  c 
BotelUnli  a 


Spharia  araneota  Pen.,  Icon.  Bt  descT..  1,  p.  U,  tab.  VII,  fig.  B,  a-ft. 
Roseltinia  araneosa  8acc.,  Syll.,  I,  p.  SBB, 

Perithecia  crowded  in  elongated  groups  i-1  cm.  long,  3-4  mm. 
wide,  globose,  papillate,  1  mm.  diam.  Sporidia  (free  spores)  in- 
equiiateralty  elliptical,  brown,  continuoue,  7-9x5-6/j. 

Has  the  external  aspect  of  Rotellinia  mediiUarit  (Wallr.),  from 
which  it  differs  in  its  rather  smaller  peritbecia  and  very  different 
Bporidia. 

EoMlliaik  tbslana  Fr.,  var.  tsnrsitrii. 
S/'hirria  tfrreslris  Schw.  in  Herb. 

Perithecia  depressed- globose,  grayish-brown,  smooth,  with  a  dis- 
tinct papilliform  ostiolnm,  gregarious,  or  crowded,  about  \  mm. 
diam.,  connected  at  base  by  a  thin,  brown  aubiculum  of  matt«d 
hairs.  Asci  (p.  sp.)  130x6.",  paraph}-Bate,  8-spored.  Sporidia 
overlapping;uniseriate,  oblong  -  ft'soid,  deep  brown,  continuous, 
strtught,  22-25  x  5-7/i,  with  a  straight,  hyaline,  mucronate  append- 
age at  each  end. 

On  the  ground.  New  York  State  (Schw.). 

Kelanomma  szil«  (Schw.). 
Sfiham'a  exile.  Schw.  in  Herb.  Schw. 

Perithecia  scattered,  crura  pent-superficial,  black,  minute,  120- 
150.'i  diam.,  finally  slightly  collapsed.  Ostiolum  conic- papilliform. 
The  asci  could  not  be  made  out   but  sporidia  (free  spores)  were 
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globose,  with  a  papilliform  ostiolum  soon  perforated,  seated  on  a  red 

subiculum  and  clothed  with  a  thin,  dirty  rose-colored,  pulveraceo- 

tomentose  coat.     The  mycelium  is  very  thin  and  scanty  and  the 

wood  is  stained  red  in  the  part  occupied  by  the  perithecia.     The 

substance  of  the  perithecia  themselves  also  has  a  reddish  tint.     Asci 

cylindrical,  p.    sp.   68-75  x  8/i,  short-stipitate,   8-spored,  paraphy- 

sate.     Sporidia  uniseriate,  elliptical  or  subglobose,  opake,   8-12  x 

5-7iti. 

Boiellinia  impoiita  ScAiw. 
Spfueria  imposita  Schw.,  Syn.  N.  Am.,  1,503. 

This  differs  from  R,  aquila  only  in  the  scanty  subiculum. 

Sporidia  oblong,  continuous,  brown,  18-24  x  6-8.a. 

Ceratoitomella  inveitita  (Schw.). 


Sf>hceria  investita^  Schw.,  in  Herb.  Fries. 
Sphctria  investita  in  Schw.  Syn.  N.  Am. ,  1,621  ? 
Sfhctria  veslita  Schw.,  in  Herb.  Schw. 
Ceratostomella  investita  Starback,  1.  c. 

Perithecia  gregarious,  immersed,  or  partly  superficial,  400/1  diara., 
beset  around  the  lower  part  with  slender,  black,  septate  hairs  80-120 
X  3/Jt,  and  pubescent  with  shorter,  finer  hairs  above.  Ostiola  cylin- 
drical, 1  mm.  or  more  long,  erumpent  through  a  felt-like  brownish- 
yellow  tomentum  overspreading  the  surface  of  the  wood. 

Asci  cylindrical,  60-65  x  6-7/^,  with  a  short  stipe,  p.  sp.  50-60/i 
long.  Paraphyses  none.  Sporidia  uniseriate,  or  subbiseriate  above, 
oblong-elliptical,  6-8  x  3i//,  hyaline,  2-nucleate. 

There  can  be  no  doubt  that  this  is  the  same  as  the  spec,  examined 
by  Starback,  in  Herb.  Fries,  but  it  does  not  agree  entirely  with  the 
diagnosis  given  by  Schweinitz,  as  the  ostiola  are  not  **sulcate-tuber- 
culose,"  nor  are  they  **  thickened  above. "  The  spec,  from  Herb. 
Schw.  was  labeled  **  Sphceria  veatita**  L.  v.  S.,  and  was  on  rotten 
wood,  Bethlehem  Pa.,  ^'vestUa'*  being  apparently  a  lapsus  calami 
for  investita. 

Amphiipharia  papilla  (Schw.). 

Spharia  papilla  Schw.,  Syn.  Car.,  159. 
Melanopsamma papilla  (Schw.),  N.  A.  Pyr.,  p.  178. 

Perithecia  conic- hemispherical,  with  the  base  slightly  sunk  in  the 
wood,  }~1  mm.  diam.  with  a  distinct  conic- papilliform  ostiolum.  Asci 
cylindrical,  short-stipitate,  paraphysate,  p.  sp.  100-120  x  12-15^1. 
Sporidia  overlapping- uniseriate,  fusoid- oblong,  subinequilateral, 
brown,  uniseptate,  slightly  constricted,  25-32  x  8-12/1. 

On  rotten  wood,  Bethlehem,  Pa. 
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This  has  the  outward  appearance  of  the  specc.  on  white  oak  bark, 
mentioQed  in  N.  A.  Pyt.,  p.  178,  but  the  asci  and  sporidia  are 
smaller,  and  the  latter  are  brown.  Notwithstanding  these  discrep- 
ancies, the  Newfield  epecc  are  no  doubt  referable  to  Spkaria  papiVa 
Schw. 
Trematoipbsria  niMtoidaa  (Fr.). 

Starback,  1.  c,  gives  as  sjn.  of  this  speciee:  ^k(eria  albieane 
Schw.,  Syn.  Car.,  176,  and  Spharia  obtecta,  Schw.,  Syn.  Car.,  206. 

The  spec,  in  Herb.  Schw.  is  entirely  without ifruiL 

i^h(eria  denudatu  Schw.,  Syn.  N.  Am.,  1,625,  ie  apparently  a 
Treiiu^oiphitria,  but  the  spec,  in  Herb.  Schw.  is  old,  and  the  peri- 
thecia  mostly  broken  dowa.  A  few  free  spores  were  seen,  oblong, 
dark  brown,  3-septate.  20-22  x  7-8,'i. 

Tram«to*pli«Tia  appUnaUk  (Fr.). 
Sfihirriaafipiattala  Ft..  8.  M..  II,  p.  483  (in  part  st  least). 
Spbtrria  abplanata  Oudem.,  Anwinst.  Myc.  Nedor.,  1876-1878,  p.  11. 
Spha-ria  Asperrrcnii  Fr.,  in  Herb.  Schw. 
Tremalospharta  appianala  Sacc.,  Syll..  II,  p.  120. 

From  the  spec  in  Herb.  Schw.  the  following  diagnosis  has  been 
made: — 

Perithecia  scattered,  erumpentrsuperficial,  depressed-hem ispherical, 
170-200/1  diani.,  becoming  more  or  less  collapsed  above,  with  a 
papillifbrm  oetiolum.  Asci  oblong- cylindrical,  short- sti pi tate,  p. 
sp.  75-80  X  18-22,'i,  paraphysate,  8-spored.  Sporidia  obliquely 
uniseriate,  or  biseriate,  clav ate- oblong,  4-5-  (mostly  4-)  septate, 
and  finally  constricted  at  the  septa,  24-30  x  7-9/i,  surrounded  with 
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Trematoipliteria  eonfertula  (Schw.). 
Spfurria  confertula  Schw.,  Syn.  N.  Am.,  1,508. 

Perithecia  densely  crowded,  seated  on  a  fel^like  brown  subiculum 
and  clothed  below  with  straight,  septate,  bristle- like  brown  hairs, 
globose,  about  \  mm.  diam.,  finally  collapsing  to  cup-shaped.  Asci 
clavate-cylindrical,  stipitate,  paraphysate,  8-spored,  p.  sp.  60-67  x 
12/1.  Sporidia  biseriate,  oblong,  slightly  curved,  hyaline  and  uni- 
septate  at  first,  becoming  brown  and  S-septate  but  not  constricted, 
18-22  X  6-7/1 

Whether  this  is  the  same  as  Amphisperia  conferta  Schw.,  in  N.  A. 
P.,  p.  206,  is  doubtful.  The  8|)ec.  referred  to  in  Syn.  Car.  was  on 
bark  of  SasaafraSy  and  is  described  as  having  the  perithecia  depressed 
at  the  apex,  while  in  the  Bethlehem  spec,  here  described,  they  are 
deeply  collapsed.  Dr.  Cooke  who  examined  a  spec,  from  Carolina, 
in  Herb.  Berk.,  found  the  sporidia  uniseptate,  12  x  4//.  Probably 
the  Carolina  spec,  is  a  different  thing  from  the  Bethlehem  spec, 
though  Schweinitz  in  Syn.  N.  Am.  considers  them  the  same. 

On  rotten  wood,  Bethlehem,  Pa.  (Schw.). 

TrematOBphseria  Sohweinitzii  E.  &  E. 

Perithecia  gregarious,  semiemergent  or  erumpent-superficial,  k-i 
mm.  diam. ,  ovate-conical,  gradually  attenuated  above  into  the  conical 
or  short-cylindrical  ostiolum,  or  when  erumpent,  depressed- globose 
with  tuberculo-papilliform  ostiolum,  roughish  and  brownish-black. 
Asci  cylindrical,  stipitate,  paraphysate,  p.  sp.  about  90  x  8-10//. 
Sporidia  overlapping-uniseriate,  iiisoid,  brown,  3-septate  and  con- 
stricted at  the  middle  septum,  the  end  cells  attenuated  to  an  obtuse 
point  and  a  little  paler,  1 9-22  x  5-6/i. 

On  dead  canes  of  Rubus,  Bethlehem,  Pa.,  Schw.  (in  Herb.),  un- 
der the  name  of  Sphctria  rosteUata  Fr. 

Teiohoipora  tenaoella  (Fr.). 

Spfueria  tenacella  Fr.,  S.  M.,  II.  p.  492. 

Perithecia  subseriate,  semierumpent  through  longitudinal  cracks 
in  the  epidermis,  subglobose,  smooth,  about  \  mm.  diam.,  finally 
.  collaj^ing  above.  Asci  not  seen.  Sporidia  oblong  or  oblong-ellip- 
tical, brown,  the  end  cells  paler,  3-5  (mostly  3-)  septate,  with  a 
more  or  less  continuous  longitudinal  septum,  20-26  x  10-1  l/i.  In 
the  oblong  sporidia  there  are  mostly  only  the  three  transverse  septa 
with  oonatriotions  at  each  septum,  but  in  the  oblong- elliptical  sporidia, 
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which  m&ke  up  the  greaUr  number,  there  is  a  single  longitudinal 
■eptum  and  no  conetrictions. 

On  small,  dead  limbe,  Bethlehem,  Pa.,  Schw. 
Amphiapharia  nobllia  (Schw.). 

Sfikaria  nobilii  Schw.  In  H«rb.  Schw. 

Perilliecia  superfidal,  ovate- globose,  black,  350-400/<  diam., 
glabrous,  with  an  acutely  papilliform  oetiolum.  Asci  clavato- 
cylindrical,  short- stipitate,  paraphysate,  75-60x12-16;',  S-spored. 
8poridia  crowded-biseriste,  obloug-fusoid,  slightly  curved,  obtuse, 
brown,  uniaeptate,  scarcely  constricted,  each  cell  with  a  lai^e  nucleus, 
18-22  X  6-7;i. 

The  base  of  the  perithecia  is  only  slightly  eunk  in  the  surface  of 
the  wood,  but  there  is  nothing  to  indicate  that  they  ever  become 
movable. 

On  rotten  wood,  8alem,  N.  C.  (Schw.). 
LopUoitotna  ttngeiu  (Schw.). 

Spharia  litigens  Scbw.,  Syn.  N.  Am.,  1,B91. 

Perithecia  entirely  buried  in  the  wood,  ovate-globose,  about  1  mm. 
diam.,  Bubcom pressed,  neck  flattened  with  the  obtusely  conical,  sub- 
tubercular,  stout;  ostjolum  erumpent  and  only  slightly  compressed. 
Asci  clavate-cylindrical,  short- sdpitate,  110-120  x  I6-I6/1, 8-Bpored, 
with  abundant,  fili&rm  paraphyses.  Sporidia  biseriate  or  oblique, ' 
broad-fusoid,  hyaline,  becoming  brownish,  4-6-  (mostly  6-)  septate, 
22-30x6-7/.. 

On  decorticated,  weather-beaten  wood  of  Sassafras,  Bethlehem, 
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OrTptosphnrU  patnla  (Ft.). 

Spiujtria peeiulaYt,,  8.  M.,  II,  p.  483. 
SptuEria  secreta  C.  &  £.,  Grev.,  V,  p.  94. 

Crytosp/ueria  secreta  (C.  &  E.)  Sacc.,  Syll.,  No.  688,  and  Ell.  &,  Evrht.,  N.  A. 
Pyr.,  p.  514. 

The  Schweinitzian  spec,  shows  no  asci,  but  the  perithecia,  habit, 

and  sporidia  are  the  same  as  in  Sphcma  secreta,  C.  &  R,  leaving  no 

doubt  that  the  latter  is  the  same  as  Sphceria  postula  (Fr. )  if,   as 

seems  probable,  the  spec,  in  Herb.  Schw.  is  reliable. 

PaendoTalsa  oooolta  (Schw.) 
Spfutria  occulta  in  Herb.  Schw. 

Stroma  cortical,  orbicular,  not  circumscribed,  2-3  mm.  diam., 
convex.  Perithecia  1-5  in  a  stroma,  }-l  mm.  diam. ,  globose,  their 
bases  slightly  sunk  in  the  surface  of  the  wood,  ascigerous  nucleus 
light  colored.  Ostiola  obscure,  erumpent  in  a  small  black  disk, 
which  is  orbicular  or  narrowly  and  transversely  elliptical,  slightly 
raising  and  perforating  the  epidermis  and  closely  embraced  by  it. 
Asci  broad  clavate-cylindrical,  180-210  x  20-30/1  (including  the 
very  short  stipe,  8-spored,  with  filiform,  sparingly  branched  or  mostly 
simple  paraphyses.  Sporidia  biseriate,  broad- fusoid-oblong,  obtuse, 
3-septate,  45-62  x  13-16/1,  hyaline,  becoming  brownish. 

Differs  from  P.  malbrancheana  Sacc.  in  its  S-spored  asci  and  only 

3- septate  sporidia  not  hyaline  at  the  ends. 

Diatrypella  obaonrata  (Schw.). 
Sphceria  obscurata  Schw.  (in  Herb.). 

Perithecia  large  (f  mm.),  either  lying  singly,  or  2-6  together  in 

a  subcuticular  stroma  2-6  mm.  diam.,  black  and  rough  outside, 

white  within,  blackening  the  surface  of  the  wood  which  is  also  deeply 

penetrated  by  a  dark,  circumscribing  line  enclosing  several  stromata. 

Asci  clavate,  75-80  x  12-15/1,  p.  sp.  about  50/i,  long,  polysporous. 

Sporidia  irregularly  crowded,  yellow  in  the  mass,  hyaline  when  seen 

singly,  allantoid,  moderately  curved,  with  a  nucleus  near  each  end, 

6-6  X  WiJL, 

On  limbs  of  some  shrub  or  tree,  Bethlehem,  Pa. ,  Schw. 
Hypoxylon  annnlatnm  (Schw.)  Mont. 


sphceria  annulata  Schw.  in  litteris  ad  Fries.    See  Fr.  Elench.,  II,  p.  64. 

sphceria  annulata  B.  depressa  Fr.,  1.  c. 

sphceria  truncata  Schw.  in  litt.  Fr.  Elech.,  1.  c,  but  (sec.  Fries)  not  Sphceria 

truncata  Schw.  in  Syn.  CJar. 
Hy poxy  Ion  annulatum  Mont.,  Syll.  Orypt.,  p.  213. 

The  spec  of  Sphceria  truncata  Schw.  from  Herb.  Schw.  agrees 
perfectly  with  specc.  of  Hypoxylon  annulatum  distributed  in  Ell.  & 
Evrht's  N.  Am.  Fungi,  2d  Series,  2,363. 
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Fhoma  pyiiiiR  (Scliw.). 
Spkceria  pyrina  Schw.  in  Herb.  Si-liw. 

Peritheda  thickly  scattered,  siil>e|iiderina),  small  (]  mm.),  finally 
rupturing  the  epidermis  but  not  pruminent.  Sporules  hyaline,  com- 
pressed ;  wheD  viewed  in  front,  ovate,  5-6  x  '3.' ;  seen  edgewise,  allan- 
toid,  5-6  X  1-1 1,',. 

On  dead  apple  tree  limbs,  Bethlehem,  Pa.  (Schw.). 

Fhoma  Saaurantm  DeBm. 
Spharia  Samara  Schw.,  Syn.  N.  Am.,  1,703. 

Ou  eamara  of  Fr(mntM,  Bethlehem," Pa.  (Schw.). 

Starbflck  (I.  a)  also  finds  a  SphtEnpns  on  the  spec,  of  ^f^tteria 
Stmarce,  in  Herb.  Fries. 
Phom*  t>BatioolK(Schw.). 


Perithecia  aggregated  or  solitary,  papillate,  white  inside,  globoae- 
depressed.  Sporules  cylindrical,  hyaline,  2-3- nucleate,  obtuse,  8-12 
X  2-3.'i. 

TarmiaaUrla  Caoti  (Scbw.). 
Spharia  Cac/iSchw.,  Syn.  Car.,  237. 
VemiUularia  Cat/i  (Schw.).    Starbsck,  I.  c,  p.  85,  with  a  ftiU  deicription. 

The  specc.  in  Herb,  Schw.  are  evidently  a  Fermtewiorta,  but  too 
pooriy  developed  to  allow  of  an  accurate  diagnosis. 

Sphnropiit  Taii  (Schw.). 
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SphflBropais  Samaohi  (Schw.)  C.  &  E. 

fueria  Sumachi  Schw.,  Syn.  N.  Am.,  1,425. 

ftutrta  subsoUtaria  Schw.  in  Herb.  Schw. 
,  fueropsis  Sumachi  C  &  E.,  Grev.,  V,  p.  31,  pi.  75,  fig.  11. 

These  are  all  pycnidia  of  Splueria  ambigna  Schw.,  Syn.  N.  Am., 
1,492  =  Botryosphceriafuliginoaa  (M.  &  N.).  See  N.  A.  Pyr.,  p.  546. 

SphsBropaia  Rnbonun  (Schw.). 

Sphceria  Ruborum  Schw.,  Syn.  N.  Am.,  1,677. 
sphatropsis  rubicola  C.  &  E.,  Grev.,  VI,  p.  2,  pi.  ft5,  fig.  2. 

The  spea  Id  Herh.  Schw.  affords  no  spores ;  hut  Star  back  (L  c) 
finds  specc.  of  Sphctria  Ruborum  Schw.  in  Herb.  Fr.,  which  are 
identical  with  specc.  of  Sphceropsis  rubicola  C.  &  E. 

SphflBropaii  perioarpii  (Schw.). 

S^h^ria  pericarpii  Schw.,  Syn.  N.  Am.,  1,590. 
sphctropsis  pericarpii  Pk.  25th  Rep.,  p.  85. 
Spfutropsis  Carycg  C.  A  E.,  Grev.,  V,  p.  52? 
Spfutria  involucri  Schw.  in  Herb.  Schw.? 

On  pericarp  of  hickory  nuts,  Bethlehem,  Pa.  (Schw.),  N.  York 
State  (Peck),  New  Jersey  (Ellis). 

In  the  Schweinitzian  spec,  of  S,  involucri,  some  of  the  sporules 
are  uniseptate,  but  the  greater  number  are  without  septa.  The 
sporules  in  all  the  above  quoted  specc.  are  about  20-25  x  10-12;i. 

Difooaia  plaoentnla  (Schw.). 
Spfueria  piacentula  Schw.  in  Herb. 

IKscoid,  orbicular,  about  \  mm.  diam. ,  black,  somewhat  wrinkled, 
umbilicate- depressed  in  the  center,  the  papilliform  ostiolum  seated 
in  the  center  of  the  depression.  Sporules  oblong-cylindrical,  slightly 
curved,  hyaline,  £untly  4-nucleate,  10-13  x  li-2/x,  with  an  oblique, 
hyaline,  slender  bristle  at  each  end  about  as  long  as  the  spore  itself. 

On  some  decaying  leaf  (Tilia)?,  Bethlehem,  Pa.  (Schweinitz.). 

Spfueria  fibriseda  Schw.,  Syn.  N.  Am.,  1,542. 

Peritheda  globose  or  oftener  suboblong,  55-75/ii  diam.,  very 
abundant  but  entirely  sterile — no  asci  or  sporidia.  Apparently  an 
abortive  Neetria. 

Spfueria  viridiatra  Schw.,  Syn.  N.  Am.,  1,537. 

The  perithecia  are  immature,  but  to  all  outward  appearance,  this 
is,  as  stated  in  N.  A.  P.,  p.  748,  Calonectria  chhrineUa  Cke. 

^haeria  palina  Fr.  (in  Herb.  Schw.). 

Cytispara  exasperans  E.  &  E.  in  Proc.  Acad.  Nat.  Sci.  Phil.,  Nov.  1884,  j). 
360,  is  the  same  as  this. 

Sec  Starback,  1.   c,   p.  69,  Sphcerin  palina  Fr.,  belongs  to  the 

Friesian  genus  OhUinium, 
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"  Peritheda  looeely  gregarious,  cespitoee  or  Bubooafluent,  subgloboee 
at  first,  then  enimpent-euperficial,  depressed- cylindrical,  or  alinoet 
thick-discoid,  with  a  large,  irregular  opening;  almost  rimose-debis- 
cent,  black,  about  150/i  high  and  250/1  broad.  Sporulee  cylindrical, 
straight,  hyaline,  7-10  x  2-2l;i,  borne  terminally  or  laterally  on 
filiform  basidia  of  various  length." 

Prom  the  above  diagnosis  it  is  plain  that  the  Splutria  palina  in 
Herb.  Schw.  is  quite  distinct  from  ^haria  palina  Ft. 
SpAarria  Gosiyfiii  Schw.,  Syn.  Car. ,  SOT. 

This  is  an  obscure  thing.  The  inner  membrane  of  the  cotton 
boll  is  wrinkled  or  roughened  in  drying  so  as  to  give  the  appearance 
of  minute  perithecia,  but  there  is  no  fruit  or  even  any  real  perithecia. 

Spharia/r»xicoUi  Scbw.,  Syn.  N.  Am.,  1,787. 

The  spea  has  the  aspect  of  Sphetrella  maertliformis,  but  is  entirely 
sterile. 

Spharia  vilU  Fr.,  in  Herb,  Schw.,  is  Ohleria  modesta,  Fekl.,  and 
quite  different  from  ^hteria  vilU,  Fr. ,  in  Fr.  S.  M. ,  II,  p.  466.  See 
Ell.  &  Evrht,  N.  A.  Pyr.,  p.  217. 

Sphtrria  slricla  Pera.,  Syn.,  p.  06. 

There  are  two  apecc. ;  one  with  scattered,  buried  perithecia  (C^ro- 
tottoma  eirrkoga  (Pere.),  the  other  with  clustered,  superficial  peri- 
thecia. The  latter  may  be  Ceralogtomella  etriei^i,  but  the  perithecia 
are  empty  and  broken,  only  the  lower  part  remaining. 
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The  following  species  as  represented  in  Herb.  Schw.  are  undeter- 
minable; either  old,  immature,  or  sterile,  viz: — 


S^hctria  aggregcUa       Schw. 

Sphxma  liladna      Schw. 
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DEBCBIPTIOHS  OF  ITEW  KAiniALB  FBOK   FLOBISA  AKS   BOITTHBaH 

c&iiroiunA. 

BY   8AHUBL   N.   RHOAD6. 

1.  AtalApba  boraalii  Huinola  snbsp.  nov.  Type, ad.  ;,No.619,Co1.af S.X. 
Bhoads.TarpaD8priDBs,nenu)Ddo  Co.,  Florida.  Col.by  W.  S.  DickiDua, 
Jnlr  12. 18SS. 

Degaiptum. — Somewhat  smaller  than  A.  borealii  with  a  relative)]' 
larger  foot  Body  colon  above,  from  crown  to  tip  of  tail,  including 
ears,  feet,  interfemoral  membrane  and  hairy  spaces  at  upper  base  of 
polles  and  on  proximal  upper  margins  of  the  fifth  metacarpal,  uni- 
form, cinnamon- brown,  sparingly  and  minutely  tipped  with  asb  on 
the  cervical,  dorsal,  and  anterior  interfemoral  regions.  Forehead, 
cheeks,  and  chin,  yellowish- brown.  Throat,  neck,  and  breast,  like 
bock  but  more  strongly  tipped  with  ash.  Abdomen  like  chin;  hairy 
lower  Burfkcee  of  wings  cinnamon  along  aides  of  body,  fading  to 
orange-brown  at  the  bases  of  metacarpals.  Ear  membranes  dark 
brown,  poetbrachial  membranes  but  slightly  darker  than  in  bvrealit, 
the  antebrachial  decidedly  darker;  interfemoral  membrane  nearly 
Daked  above  on  the  distal  third,  the  inferior  hairy  space  at  root  of 
tail  being  less  extensive  than  in  horealU.      Basal  half  of  body  hain 
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parison.  Since  then  Mr.  Chapman*  has  not  only  stated  that  the 
Florida  specimens  examined  by  him  are  darker  than  typical  horealis 
but  ihxit  pfeifferi  differs  from  horecdis  in  its  **  brighter"  colors.  This 
statement  removes  the  last  objection  to  recognizing  the  Florida  Bed 
Bat  as  a  well-marked  and  hitherto  undefined  subspecies  of  Atahpha 
horealis, 

2.    Peromyacaa  inaignia  sp.  nov.    Type,  ad.  $ ,  No.  1,308,  Col.  of  S.  N.  Rhoads, 
Dalzara,  San  Diego  Co.,  California.    Col.  by  Charles  Marsh,  Aug.  21,  1803. 

Description. — Size  very  large,  ears,  feet,  and  whiskers  of  maxi- 
mum size,  tail  very  long,  considerably  exceeding  length  of  head 
and  body.  Colors  above  light  brownish- gray,  strongly  shaded  with 
coarse,  black  hairs,  grayest  on  head,  blackest  on  back,  brownest  on 
rump  and  thighs;  sides,  from  whiskers  to  haras,  including  upper  half 
of  forearm,  washed  with  fawn,  becoming  ochraceous  on  forearm  and 
along  division  of  upper  and  lower  body  colors;  under  surfaces,  in- 
cluding pes,  man  us,  wrist,  and  lower  (inner)  surface  of  limbs  and 
lower  half  of  tail,  a  uniform,  clear,  grayish- white,  the  hair  plum- 
beous basal ly ;  whiskers  black;  upper  half  of  tail,  sooty;  ears  nearly 
naked,  the  membrane  within  and  without  of  a  smoke-})rown  hue  and 
equally  clothed  on  both  sides  with  sparse,  minute,  grayish  hairs. 

Skull — Small  for  the  size  of  animal,  rostrum  short  and  slender; 
nasals  short,  their  bases  distinctly  anterior  to  the  posterior  extension 
of  the  premaxillaries,  the  latter  reaching  behind  anterior  plane  of 
orbits;  frontals  rounded  posteriorly;  audital  bullae  inflated;  incisive 
jforamina  short,  wide  at  base,  and  much  narrowed  anteriorly. 

Meas^irements  (of  type  in  millimeters). — Total  length,  233;  tail 
vertebrse,  132;  hind  foot,  26;  ear  (from  crown),  23.  Skull — Total 
length,  28.7;  basilar  length,  21;  nasals,  10.4;  zygomatic  expansion, 
15;  interorbital  constriction,  4.3;  length  of  mandible,  14.8;  width 
of  mandible,  7.5. 

During  a  recent  cursory  examination  of  a  series  of  thirty  or  more 
White-footed  Mice  from  the  West  Cascade  region  of  California  south 
of  San  Francisco  Bay,  which  had  long  laid  in  my  collection  as  un- 
doubted specimens  of  the  ''Parasitic  Mouse"  of  Cooper,  described 
in  1848,  by  Gkunbel,  from  a  Monterey  specimen  under  the  name  Mus 
eaUfomicuSy  I  was  surprised  to  find  those  from  San  Diego  County 
uniformly  of  a  grayer  (less  brown)  color  above  and  lacking  the 


*  Boll.  Amer.  Hub.  Nat.  Hist.,  1804,  343. 
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brown  vent  aiid  fulvous  suffusion  of  throat  and  breast  characteristic 
of  more  iiorthern  specimens.  A  comparison  of  the  skulls  of  these 
soon  showed  constant  and  specific  peculiarities,  the  most  striking  being 
the  poDterior  rounding  of  the  frontal  bones  of  Ban  Diego  County  sped- 
mens  contrasted  with  the  peculiar  nght-angled  aspect  of  the  fronto- 
parietal sutures  in  typical  Peromysewi  ealifomicut. 

The  ears  of  the  southern  species  are  much  larger  even  than  those 
of  caUfornicnt  and  the  size  of  the  animal  in  length  measurements 
considerably  exceeds  its  rival. 

The  two  have  been  confounded  in  previous  descriptions  and  the 
southern  form  is  probably  responsible  for  the  apparently  exaggerated 
statements  of  the  dimensions  of  typical  califomuive. 

I  am  at  a  loss  to  account  for  the  conditions  described  by  Dr.  J. 
A.  Allen*  regarding  certain  specimens  of  Peroinygcv»  of  the  califor- 
nieiig  type  from  Santa  Ysabel  and  Dukura  being  darker  and  smaller 
than  tliose  from  Santa  Clara  County,  my  own  series  sbowiug  exactly 
reversed  charactera. 

I  may  also  state  in  this  oonnection  that  none  of  my  spedmens 
from  either  locality  have  white-tipped  tails. 

8.    Tliomomji  altivalli*  ap.  Dov.    Type.ad.  9.N0.  1.927.  Col.of  S.N.  Bhoute. 
Han  BemafdiDO  Mts.,   (^lifomia  (alt.  5.000  ft.).    L'ol.  b;  K.  B.  HemD, 

Aag.  10,  1864. 

DescriplUm. — Size  medium,  smaller  than  T.  toltecus  Allen,  but 
larger  than  T.  vwntirotua  Allen.  Above  dull  chestnut-brown,  be- 
coming darker  dorsally  and  along  upper  sides  of  head,  the  middle 

»iil  nifiliiui  line  of  hack  uenrly  lilack,  the  sidea  washed  \ 
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ihe  outer  posterior  corners,  the  latter  coming  far  short  of  the  nasal 
prolongations  of  the  premaxillaries.  Upper  and  lower  incisors  un- 
usually wide  and  strong,  the  upper  inner  sulcus  scarcely  noticeable 
wiihout  a  glass.  Molar  dentition  likewise  unusually  massive.  The 
coronoid  process  of  mandible  is  more  erect  than  usually  seen  in  the 
genus  and  terminates  in  a  sharp  point 

Measurements  (of  type  in  millimeters). — Total  length,  228;  tail 
vertebrae,  74;  hind  foot,  29;  arc  of  middle  fore-claw,  11.5.  Skull — 
Total  length,  39.7;  basilar  length,  34;  greatest  zygomatic  width, 
23.2;  interorbital  constriction,  7;  length  of  nasals,  13;  terminal 
width  of  upper  pair  of  incisors,  4. 6. 

Three  specimens   of  this  gopher,  taken  at  varying  elevations  of 
from  5,000  to  7,000  feet  in  the  San  Bernardino  Mountains  by  Mr. 
Herron,  form  the  basis  of  the  foregoing  description. 

Though  somewhat  affected  by  albinism,  as  stated  in  the  description, 
I  have  chosen  the  type  as  being  the  most  typical  of  the  three  speci- 
mens, the  other  two  being  less  fully  developed  in  cranial  characters 
and  are  in  more  worn  pelage.  The  type  may  be  considered  repre- 
sentative of  the  maximum  development  of  the  species,  the  others 
averaging  considerably  less  in  body  and  cranial  measurements. 
This  species  may  be  compared  to  three  described  forms.  From  T. 
toUecus  it  differs  in  a  smaller  body,  longer  tail,  and  much  smaller 
and  more  elongate  skull,  also  in  the  darker  upper  and  very  much 
darker  lower  body  colors;  from  T.  monticolus  the  San  Bernardino 
gopher  differs  radically  in  the  small  size  and  narrowness  of  the  in- 
terparietal, in  the  marked  prolongation  and  acuteness  of  the  fronto- 
intermaxillary  suture  beyond  the  nasals,  in  its  wide  mastoid  and 
zygomatic  development,  and  in  the  diminution  of  the  inner  ridges  of 
the  faces  of  the  upper  incisors.  In  color,  aUivallis  differs  from 
monticolus  in  a  less  marked  degree,  but  in  the  same  respects  as 
already  described  in  its  separation  from  tolUcns,  In  some  respects 
aUivallis  resembles  bottoi  from  Nicasio,  California.  It  may  be  dis- 
tiogiiished  therefrom  by  its  more  fulvous  shade  above,  by  the  dark 
dorsal  stripe,  black  nose,  and  sooty  under  parts,  and  by  the  greater 
size  of  manus  and  strength  of  fore  claws.  Cranially  hoUw  is  more 
massive,  with  a  slender  rostrum  and  weaker  dentition,  narrower  in- 
terparietal and  wide  zygoma?.  In  aUivallis  there  are  no  parietal 
ridges  which  are  so  characteristic  of  hotUr  of  same  age. 
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4.  Thomomji  bottle  pftUe«aeM  Bubttp.  nov.     Type,  ad.  3,  No,  1,>8E,  Col.  at 

S.  N.  Rhoads.  OnpclAndB,  San  Bernardino  ValUy,  Cftllfornu.   Col.  by  B. 
R,  llerron.  March  33,  ISM. 

Description. — Size  large,  feet,  relatively,  of  medium  size,  with 
short,  thick  claws.  Color  above,  dull,  tawuy-hrown,  light«at  on 
rump,  hniwiieron  nape,  with  blaokish  shade  on  head.  Ears,  hind- 
ear  patch  and  chope,  sooty;  feet  and  lower  surfaces  of  limbs,  ash; 
breast,  belly,  vent  and  lower  nmi^ii  of  sides,  tawny-ash.  Skull 
massive,  angular;  dentition  relatively  weak;  interparietal  longer 
than  wide. 

MeaturemenU. — Total  length,  260  mm. ;  tail  vertehne,  89;  bind 
foot,  33.5;  middle  claw  of  manus,  9.2.  Skull— Total  length,  39; 
greatest  zygomatic  breadth,  24.4;  basilar  length,  35.5;  length  of 
nasals,  11.9;  interorbital  constriction,  6.9;   length  of  mandible,  25. 

A  series  of  nine  specimens  from  two  localities  in  the  San  Bern&r- 
dioo  Valley  and  two  from  Banning,  California,  show  constant  and 
easily  rect^nized  color  differences  from  typical  specimens  of  b<Ma 
from  Nicasio.  The  tail  of  type  specimen  is  much  longer  than  the 
average,  which  is  about  the  same  as  in  botUr.  The  heavily  OBSified, 
angular  skull,  in  all  its  characters,  is  similar  to  that  of  boUa.  What 
PalU*een»  is  to  boUa,  both  geographically  and  anatomically,  Neo- 
toma  fii»cipe»  dittpar  is  to  Neofoma  futcipet. 

5.  Thomomyt  falvni  ni^oani  aubap.  nov.   Typ^.  ul-  $ ,  Nu.  2.007,  Col.  ufS.  N. 

RhoodB.  Witch  Creek,  San   Diego  Co..  California.    Col.  by  F.  StepbeDS, 
Dec.  23. 1898. 

DetcripHoii. — Size  email;  tail  rather  short  and  well  haired;  pelage 

Color    ulwve.    iiiiifonu    iilackisb-lirimii.  Iwicomiiii; 
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have  been  compared  with  a  series  of  fiilmis  loaned  by  the  American 
Museum  of  Natural  History  through  the  courtesy  of  Dr.  J.  A. 
Allen.  Specimens  of  same  age  and  season  from  southern  Arizona 
show  that  the  San  Diego  G)unty  animal  is  uniformly  blacker  and  less 
fulvous,  but  the  close  resemblance  in  cranial  characters  of  the  two 
series  will  not  justify  their  separation  as  full  species.  Two  specimens 
from  the  San  Jacinto  and  Cuyamaca  Mountains,  respectively,  taken 
at  altitudes  of  five  to  six  thousand  feet,  are  identical  with  those  from 
Witch  Creek. 

Note  on  Thomomys  perpallidus. 

* 

A  large  series  of  beautifully  prepared  specimens  of  T.  pe)yalli' 
dtu  have  incidentally  been  examined  in  my  studies  of  the  southern 
California  forms.  The  cranial  characters  of  these  specimens  com- 
pared with  those  offulvus  of  similar  age  and  size,  show  considerable 
agreement.  Of  these  may  be  specially  noted  the  broad  interparietal, 
wide,  heavy  incisors  and  molars,  and  the  slendenless  of  the  bones  of 
the  zygomatic  arch.  Correlated  with  their  cranial  likeness  it  may 
be  noted  that  darker  summer  specimens  of  perpallidus  form  a  close 
intergrade  of  color  with  lighter  examples  offulvus,  connecting,  in  an 
unexpected  manner,  the  extreme  light  phase  of  the  former  with  the 
darker  phase  of  the  latter  species.  Not  having  specimens  from  any 
locality  between  Agua  Caliente,  California,  and  the  San  Francisco 
Mts.,  Arizona,  I  am  unable  to  do  more  than  conjecture  whether  an 
uninterrupted  series  would  not  justify  naming  the  Mojave  Desert 
Gopher  Thomomys  fulvus  perpallidus.  So  far  as  the  evidence  goes, 
however,  the  relationship  of  the  two  animals  is  quite  close. 

Through  the  kindness  of  Dr.  J.  A.  Allen,  I  was  able  to  secure  a 
loan  from  the  American  Museum  of  Natural  History  of  typical  speci- 
mens of  several  species  of  Thomomys  from  upper  and  Lower  Cali- 
fornia and  Arizona,  without  which  the  conclusions  arrived  at  in  this 
paper  would  have  been  of  little  value. 
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February  6. 
Mr.  Chakles  P.  Perot  in  the  (Jhur. 
Tneaty-four  penioDS  preaeot. 

The  death  of  George  A.  Rex,  M.D.,  a  member,  on  the  4th  inst, 
was  annouDced. 

On  a  New  Method  of  Studying  Cell  Motion. — Charles  Lester 
Leonard,  M.D.  commuDJcated  notes  of  a  lecture  deliveredJanuaty 
15,  1895  :- 

Since  the  enunciation  by  Virehow,  in  1868,  of  hia  theory  of  cellu- 
lar pathology  tbe  attention  of  the  scientific  world  baa  been  centered 
about  the  study  of  this  unit.  Nearly  alt  tbe  uusolved  problems  of 
medical  science  involve,  in  one  way  or  another,  the  consideration  of 
some  cue  of  the  functions  of  the  cell. 

It  ia  my  purpoee  in  this  paper  to  call  attention  to  a  new  method 
of  studying  one  of  these  functiona.  I  have  chosen  as  illustrations, 
some  of  the  well-known  facts  of  physiology  already  seen  and  de- 
scribed by  competeut  observers,  and  have  confined  the  greater  part 
of  my  study  to  cell  motion  as  exemplified  in  the  niovementa  of  the 
red  uud  white  blood  corpuscles. 

The  possibility  of  these  studies  was  suggested  by  the  successful 
result  of  an  experiment  in  instantHneoua  photomicrography. 

The  method  to  be  illuatrated  conaisle  in  the  making  of  a  consecu- 
tive neritu- of  iorjliiutjuieuus  iiliiitim]ifrogriij)li^  tit'  the  siinie  niicrowopic 
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q)ecimeii8  is  illustrated  by  six  photomicrographs  of  human  blood  in 
the  different  forms  which  it  assumes  upon  the  warm  stages. 

The  method  of  study  is  illustrated  by  the  following  series : — 

Series  A. — The  amoeboid  motion  of  the  white  blood  corpuscle. 
The  change  of  shape  and  motion  with  relation  to  the  surrounding 
stationary  and  identical  fields  is  well  marked. 

Series  B, — This  series  shows  the  power  of  the  white  blood  cor- 
puscle in  forcing  its  way  through  a  mass  of  red  crenated  and  ad- 
herent blood  corpuscles. 

Series  C — Is  of  marked  interest;  a  white  corpuscle  has  seized 
upon  a  red  corpuscle  and  a  series  of  photomicrographs  shows  that  it 
has  dragged  it  through  a  considerable  distance  in  a  field  which  is 
proved  to  be  stationary  and  identical  in  all  the  photomicrographs. 

Series  D. — This  series  shows  motion  in  a  red  blood  corpuscle, 
situated  in  a  field  in  which  the  series  proves  no  other  motion  took 
place  during  one-half  hour.  This  motion  must,  therefore,  have  been 
produced  by  some  inherent  power  in  the  red  blood  corpuscle,  and  as 
the  photomicrographs  show  that  no  twist  has  occurred,  the  motion 
cannot  be  due  to  a  previous  torsion,  and  may  therefore  be  considered 
a  truly  amoeboid  motion  of  the  red  blood  corpuscle. 

Series  K  and  F, — Show  the  diapedesis  of  the  red  blood  corpuscle 
from  a  capillary  in  which  the  blood  is  in  motion  and  from  one  in 
which  there  is  stasis  of  the  blood.  This  phenomenon,  therefore, 
occurs  under  two  opposite  or  nearly  opposite  conditions  as  regards 
intra* vascular  blood  pressure,  indicating,  perhaps,  that  diapedesis 
IB  not  a  filtration  due  to  pressure,  but  is  due  to  the  amoeboid 
motion  and  power  of  the  red  blood  corpuscles. 

Series  O. — This  series  shows  an  empty  capillary.  Along  the  in- 
ner surface  of  its  wall  may  be  seen  white  corpuscles,  in  which  the 
series  indicates  movement.  The  diapedesis  of  two  red  blood  cor- 
puscles from  this  empty  capillary  tends  to  strengthen  the  belief  in 
the  amoeboid  motion  of  the  red  blood  corpuscle. 

Further  photomicrographs  illustrate  the  position  of  the  corpuscles 
within  the  capillaries,  and  show  the  presence  of  nuclei  in  the  red 
corpuscles  of  the  frog  while  in  the  living  tissues.  DiflTerent  forms  of 
the  malarial  plasmodia,  and  the  application  of  the  method  to  path- 
olopcal  studies  are  illustrated  by  other  photomicrographs. 

The  pictures  are  not  shown  as  the  perfect  results  of  this  method, 
or  as  the  outcome  of  research  by  it.  They  are  simply  to  illus- 
trate the  author's  method  of  studying  cell  motion.  Inferences  based 
on  the  pictures  are  foreign  to  the  purpose  of  the  communication, 
which  is  intended  merely  to  demonstrate  a  method  of  study  worthy  of 
scientific  consideration.  Its  usefulness  in  producing  accurate  illus- 
trations, both  fbr  publication  and  for  lantern  slides,  cannot  be  over- 
estimated, as  it  supplies  pictures  whose  counterpart  can  be  found 
under  the  microscope. 
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Fkbkuary   1'2. 
The   President,  Gesekal  Isaac  J.,WiaTAK,  in  the  Chair. 
Thirty  persons  preseut. 

The  Biological  and  Miero^copical  Section  preKented  tlie  following 
uiiiiute; — 

OEOUGE  A.  REX,  M.  I). 

The  Biological  auiJ  Microscopical  Sectioa  of  the  Academy  of 
Natural  Sciences  of  Philadelphia,  in  view  of  the  sudden  death  of 
Dr.  George  A.  Rex  on  the  4th  inat.,  deem  it  appropriate  that  a 
luiuute  he  made  upon  ita  records  io  appreciation  of  the  loss  it  has 
sustained. 

Dr.  Rex  l>ecame  a  member  of  the  Academy  in  January,  1881,  and 
in  December,  1881,  he  was  elected  a  member  of  the  Section.  He 
served  as  its  Conservator  from  November  3, 1890,  until  his  death. 

Dr.  Rex  was  the  highest  authority  on  the  Myxomycetes  in  the 
United  States.  It  was  his  enthusiastic  study  of  this  group  that  first 
brought  him  to  the  Section,  and  bis  communications  on  this  subject 
formed  an  Interestjng  part  of  uearly  every  meeting.  He  was  the 
author  of  numerous  species,  which,  owing  to  his  extreme  conserva- 
tism, will  doubtless  continue  to  bear  bia  name.  Many  forms,  new 
to  him.  remained  in  bis  collectjoa  unnamed  for  years,  and  were  only 
published  when  he  had  thoroughly  convinced  himself  that  they  were 
really  uew  to  science. 

Although  he  was  interested  principally  in  the  Myxomycetes,  he 
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February  19. 

The  Premdent,  General  Isaac  J.  Wistar,  in  the  Chair. 

Twenty- four  persons  present. 

A  paper  entitled   "New  Subspecies  of  the  Gray  Fox  and  Say's 
Chipmunk/'  by  Samuel  N.  Rhoads,  was  presented  for  publication. 


February  26. 
The  President,  General  Isaac  J.  Wistar,  in  the  Chair. 

Twenty-eight  persons  present 

Papers  under  the  following  titles  were  presented  for  publication: — 

"The  Eocene  Tertiary  of  Texas  east  of  the  Brazos  River,"  by 
Wm.  Kennedy. 

'^Description  of  New  Species  of  Achatinella  from  the  Hawaiian 
Islands,"  by  D.  D.  Baldwin. 

"Notes  on  the  Dentition  and  Jaws  of  Achatinellidas, "  by 
Henry  Sutor  and  H.  M.  Gwatkin. 

Mr.  Silas  L.  Schumo  was  elected  a  member. 

P.  B.  Sarasin  of  Basel,  Switzerland,  was  elected  a  correspondent 

The  following  were  ordered  to  be  printed: — 
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HEW  8DBSPEGIEB  OF  THZ  GBAT  FOX  ARD  SAT'S  CHIPKUVK. 

BY   BAUUEL   N.    BHOAIie. 

QnajOB  «liiarM)-*Tg«iiUni  RorldAiin*  sobep.  aov.   Type,  yg.  ad.  g.  No.  1,837. 
Col.  of  8.  N.  Rhoade.    Tarpon  Spring*,  Florida.    Col.  by  W.  S.  EMcbinsoD, 

Deo.  1894. 

Dacriplion. — Smaller  than  einereo-argentsut  of  the  Middle  States, 
tritfa  relatively  shorter  hind  foot,  tail,  and  ears,  and  harsher  pelage. 
Skull  characters  oot  appreciably  difTereDt  from  the  typical  form. 
Crown  from  between  eyes  (including  space  between  ears  and  eyes  to 
black  malar  stripe),  upper  neck,  back,  rump,  sides,  upper  surlacee 
of  legs  and  feet  mixed  silver-gray,  much  as  iu  the  northern  animal. 
Chin,  margin  of  lips,  whisker  patch,  upper  line  and  tip  of  tiul  and 
an  indistinct  double  stripe  reaching  from  the  nose  through  and  under 
eyes  and  joining  on  cheeks,  black.  Hind  ears,  sides  of  neck  to  fore- 
l^;s,  broad  band  across  throat  and  under  surface  of  foreleg  rusty 
brown.  Throat  aud  cheek- stripe,  from  anteriorcanthusof  eye,  white. 
Anterior  upper  lip  adjoioiDg  muzzle,  brownish- white.  Breast,  belly, 
vent,  inner  surfaces  of  hams  and  inner  base  of  fore-l^  pale  rusty 
fulvous,  a  few  grayish-white  hairs  near  vent.  Soles  of  feet  cinnamoa, 
with  dusky  borders. 

Measurements  (of  type,  taken  frora  dry  skin). — Total  length,  900 
mm. ;  hind  foot,  125 ;  tail  vertebra,  260 ;  ear,  frora  crown,  60 :  (Of  old, 
adult topotype;  length,  910;  foot,  125;  tail,  310;  ear,  63).    Skull- 
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Jersey.  It  lacks  entirely  the  white  stripe  on  the  inside  of  hind  legs, 
and  the  rusty  throat  patch  is  much  longer  (3  or  4  inches)  than  in 
einere(Hirgenteu8f  in  which  it  often  forms  a  narrow  collar  scarcely 
dividing  the  white  of  lower  head  and  throat  from  that  of  breast 

As  I  have  already  pointed  out,^  priority  in  naming  the  Gray  Fox 
belongs  to  Miiller,  who  described  it  in  1776.  Probably  in  the  same 
year  a  plate  of  this  animal  had  been  published  by  Schreber  (Saug- 
thiere,  Tab.  XCII),  on  which  he  used  the  name  "  Cania  cinere<Hirgenieu8 
Brias."  The  text  belonging  to  the  volume  (Band  III)  in  which  this 
plate  was  bound  bears  the  date  1778.  In  the  text  Schreber  nowhere 
imposes  the  Latin  name  because  of  his  expressed  doubt  whether 
"Der  Grisfuchs"  might  not  be  the  same  as  "Der  Virginische  Fuchs," 
which  he  named  Cants  virginiarms.  It  is,  therefore,  apparent  that 
einere<hargenteus  was  not  adopted  by  Schreber  but  was  merely  quoted 
on  the  plate  to  denote  the  animal  which  he  considered  the  same  as 
the  Cants  cinereo-argenteas  of  Brisson.  Schreber's  plate  of  Der 
Virginische  Fuchs  is  copied  from  the  preposterous  one  of  Catesby, 
while  that  of  Der  Grisfuchs  is  not  a  bad  representation  of  the  Gray 
Fox,  and  his  description  of  the  animal  (pp.  360,  361)  is  the  first 
accurate  one  published,  in  fact  it  would  be  hard  to  find  a  more  reli- 
able diagnosis  of  the  external  characters  of  the  northern  form  than 
this  of  Schreber's,  taken  from  a  furrier's  pelt,  sent  from  America  to 
Germany. 

Returning  to  Miiller' s  description  we  find  the  additional  statement 
that  his  CanU  cinereo-argetdeus  is  based  on  Brisson' s  animal  as  well 
as  on  Schreber's  plate  above  mentioned,  but  he  gives  no  habitat. 
Brisson  (R^ne  Animal,  1756,  p.  241)  gives  it:  "Habitat  in  Caro- 
lina, &  Virginia  in  cavis  arboribus. "  The  Gray  Foxes  which  I  have 
examined  from  North  Carolina  and  Virginia  are  essentially  like  those 
of  the  Middle  States,  and  it  is  therefore  proper  to  apply  Miiller' s 
name  to  the  northern  as  contrasted  vdth  the  extreme  southern  form. 
It  is  probable  that  there  is  little  intergradation  between  the  two,  north 
of  southern  Greorgia  and  that  typical  floridanus  is  confined  to  penin- 
sular Florida,  as  is  the  case  with  other  mammals  in  these  regions 
having  the  same  distribution. 


lateimlii  satnratus  snbsp.  nov.  Type,  ad.  $,  Col.  of  S.  N.  Rhoads, 
No.  1,365.  Lake  Kicheloe,  Kittitas  Co.,  Washn.  (elevation  8,000  ft. ).  Col. 
by  Allan  Rupert,  Sep.,  1893. 

Description. — Size  large,  tail  very  long,  foot  and  ear  in  the  same 
*  Reprint  of  Ord's  Zoology,  1884,  Appx. ,  p.  8. 
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proportion,  colore  darkest  of  the  T.  lateralis  group.  Top  and  sidea 
of  bead  aod  sides  of  neck  to  and  including  forelegs,  chestnut,  shaded 
with  black ;  eyelids  pale  buff,  in  marked  contrast  to  their  surround- 
ings ;  lips,  throat,  breast,  sides  of  l)e)ly  and  hams,  rusty ;  feet  paler 
rusty;  back,  from  occiput  to  and  including  root  of  tail  and  defined 
laterally  by  red  of  neck  and  black  of  inner  body  stripe  and  poste- 
riorly by  white  of  middle  stripe,  including  flanks  and  upper  hind 
legs,  grizzled,  rusty  black.  White  body  stripe  longest,  reaching  from 
base  of  neck  nearly  to  tail ;  inner  black  stripe  shortest,  about  half 
the  width  and  length  of  outer  stripe,  which  latter  is  the  same  width 
as  white  stripe,  and  about  two-thirds  as  long.  Belly  and  chest  uni- 
form grizzled  black,  the  bases  of  haire  sooty,  their  tips  fulvous.  Tail, 
above,  like  back  on  proximal  thiwr,  becoming  more  distinctly  mar- 
gined with  a  subterminal  black  baud  which  becomes  broader  and 
blacker  at  tip,  the  outer  tips  of  hairs  rusty  ;  beneath,  the  tail  is 
lighter,  with  a  brqad  central  area  of  reddish -ye  How  within  the  black 
border.  Bkull,  not  appreciably  different  from  that  of  lateralis,  ex- 
cept in  its  larger  size. 

MemureiaetiU  (of  ty|>e,  in  niiliimeters). — Total  length,  317;  tail 
vertebra;,  114  ;  bind  foot,  46:  ("Average  of  five  adults,  length,  305; 
tail.  112;  foot.  46).  Hknll— Total  length,  46;  basilar  length.  38; 
zygomatic  expansion,  28.8;  interori)ital  constriction,  12;  length  of 
nasals,  15.7:  length  of  znandihle,  28;  width  of  mandible,  16.2. 

Seventeen  chipmunks,  taken  by  Mr.  Rupert  in  the  months  of  July 
and  September,  in  the  vicinity  of  Snoqualmie  Pass,  Cascade  Mta., 
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HEW  AKD  0THSBWI8E  INTESESTIHO  TEBTIART  MOLLUSCA 

FROM  TEXAS. 

BY   GILBERT   D.   HARRIS. 

While  employed  as  Tertiary  paleontologist  to  the  Geological  Survey 
of  Texas  during  the  years  1892  and  1893,  the  writer  prepared  a  large 
monograph  on  the  Tertiary  moUusca  of  the  State  with  the  intention 
of  publishing  it  in  the  5th  Annual  Report  of  that  Survey.  For 
want  of  funds  the  printing  of  this  report  has  been  indefinitely  post- 
poned, and  accordingly  the  following  facts  and  descriptions  of  new 
species,  taken  from  the  monograph  in  question,  have  here  found  an 
appropriate  place  for  publication. 

The  points  in  stratigraphy  brought  out  by  the  study  of  the  various 
Tertiary  faunas  of  the  State  have  been  included  with  other  matter 
in  an  article  published  by  the  State  Geologist  in  the  Journal  of 
Geology,  1894,  p.  549. 

Suffice  it  to  say  here  that  the  Midway  stage,  so  well  developed  in 
Georgia  and  Alabama  and  known  also  in  Mississippi  and  Arkansas, 
exists  also  in  Texas,  as  is  proved  by  the  occurrence  of  such  species  as 
Enelimatoceras  ulrichi,  Osirea  pulaskenaisj  Cucvllma  macrodonta, 
Volulilithes  limopm  and  others. 

The  Liignitic  stage,  so  far  as  has  been  observed,  is  destitute  of 
molluscan  remains.  The  exposure  on  Brazos  River,  known  as 
" Smiley 's  Bluff,"  two  miles  above  the  mouth  of  Pond  Creek,  is 
evidently  about  synchronous  with  the  Matthews  Landing  beds  of 
Alabama.     These  are  now  included  in  the  Midway  stage. 

The  Lower  Claiborne  beds  are  replete  with  fossils,  many  of  which 
are  common  to  this  horizon  in  Louisiana,  Mississippi,  Alabama,  and 
South  Carolina.  Besides  these  well-known  forms  there  are  many 
new  ones,  some  of  which  are  described  below. 

The  true  Claiborne,  the  Jackson,  and  the  Vicksburg  stages  seem 
to  have  no  representatives  in  Texas.  This  fact  cannot  be  too 
strongly  emphasized  since  most  writers  on  Texas  geology  have  re- 
ferred certain  fossil  bearing  outcrops  to  some  of  these  upper  Eocene 
stages. 
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FELECYPODA. 

Oeaai  HODIOU. 
KodioU  honitonla  sp.  dot.    PI.  1,  fig.  1. 

Spedfie  eharaderizatlon. — Ci«nenil  form  of  ahell  aa  figured;  thin, 
Bhoffiog  concentric  lines  of  growth  on  the  area  below  the  umbonal 
ridge ;  above  the  aame,  with  broad  concentric  undulations,  becoming 
more  numerous  towards  the  umbones;  anterior,  radially  striate. 

Localitiei. — Three  miles  northeast  of  Crockett,  Houston  Co.,  Tex. ; 
also  five  miles  northwest  of  Orangeburg,  8.  C. 

Oeologieat  horizon. — ^Lower  Claiborne  Eocene. 

Type. — In  Texas  State  Museum. 

ModloU  tesmns  Oitbh.    PI.  1.  flg.  X. 

Pema  lexana  Qabb,  Proc.  Ac.  N&t.  Sci.  Fliila..  1861,  p.  371. 

The  collections  of  the  Survey  have  yielded  few  and  imperfect 
specimens  of  this  species. 

Localiiie».—CaAAo  Peak,  Texas,  Gabb.  Two  milee  southwest  of 
Campbellton,  Atascosa  Co. ;  two  miles  east  of  Arnold's  ranch,  Frio 
Co.,  Tex.     Near  Red  Land,  La. 

Geological  horhoii. — Lower  Claiborne  Eocene. 

Sp&Ameii  figured:  From  near  Red  Lend,  La.,  property  of  U.  8. 
Nat.  Museum. 

Type. — In  the  Academy  of  Natural  Sciencee  of  Philadelphia. 
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Har.  siuoe  it  lacks  the  smooth  Yoldia-like  aspect  about  the  umbones 
80  characteristic  of  that  species. 

Localities, — Rio  Grande  at  Starr- Zapata  Co.  line;  Brazos  River, 
one  mile  below  Milam-Burleson  Co.  line,  Tex. 

Oeological  horizan. — Lower  Claiborne  Eocene. 

Ihfpe. — In  Texas  State  Museum. 

Leda  milamentii  nov.  sp.    PI.  1,  fig.  4. 

Specific  characterization. — General  form  as  figured ;  surface  covered 

with  fine  concentric  strise  except  near  the  anterior  margin  where  it 

is  smooth  and  polished ;  diameter  from  beak  to  base  great  and  the 

shell  here  much  inflated ;  posterior  remarkably  narrow  and  flattened. 

Locality, — Smiley's  Bluff,  Brazos  River,  two  miles  above  the 
mouth  of  Pond  Creek. 

Oeological  horizon, — Midway  Eocene. 

TSfpe  specimen, — In  Texas  State  Museum. 

Leda  hoastonia  nov.  sp.    PI.  1,  fig.  5. 

Specific  characterization, — Greneral    form    as    figured;   concentric 

lines  scarcely  discernible  except  where  they  pass  over  the  umbonal 
ridge;  poet-umbonal  area  traversed  by  one  raised  line  extending  from 
the  umbo  to  near  the  extremity  of  the  valve;  sometimes  as  many  as 
eight  or  ten  raised  radiating  lines  appear  near  the  posterior  sub- 
margin. 

Localities, — Between  Orrell's  and  Evergreen  Crossing,  Elm  Cr., 
Lee  Co.;  Alabama  Bluff,  Trinity  River,  Houston  Co.;  along  Elm 
Cr.  from  Orrell's  to  Price's  Crossing,  Texas. 

Specimens  of  this  -species  occur  in  the  collection  of  the  Academy 
of  Natural  Sciences  of  Phila.,  labelled  **Leda  (Nnculana)  subtrigona 
Con.?,  8.  Carolina." 

Oeological  horizon, — Lower  Claiborne  Eocene. 

Type, — In  Texas  State  Museum. 

Sabgenus  ADRAKA. 
Adrana  aldriohiana  nov.  sp.   PI.  1,  fig.  6. 

Specific  characterization, — Size  and  general  form  as  indicated  by 
the  figure;  exterior  smooth  and  polished;  within  smooth;  sinus 
small ;  posterior  row  of  teeth  much  the  longer. 

The  type  specimen  is  compressed  vertically,  the  umbo  should  be 
somewhat  more  elevated  than  is  represented  by  the  figure.  The  type 
and  all  the  specimens  seen  by  the  writer  were  in  the  collection  of  T. 
H.  Aldrich,  temporarily  loaned  to  the  survey. 
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Geologieal  horvioti. — Lower  Claiborne  Eocene. 

Locality. — Brazoa  River,  Tes.,  one  and  one-half  miles  belov 
Mosley's  Ferry. 

Gsnui  VSKEBICASDIA. 
TenBiioudia  trapftqnarB  dot.  sp,    Fl.  1,  fig.  T. 

Speeijie  eharaderizaiioti. — General  form  aa  figured;  ribe  about 
twenty-four,  compound,  i.  e.,  broad  at  base,  surmounted  by  a  medial 
dentate  carina;  umbonal  ridge  prominent. 

This  speciea  is  remarkable  for  its  quadrangular  form  aad  the 
prominence  of  its  umbonal  ridge.  It  belongs  to  the  aUieostaia  slock 
and  is  moat  nearly  allied  to  Cardita  aubquadrata  Con.  (Jr.  Ac.  Nat. 
8d.  Phila..  2d  Ser.,  1848,  p.  128,  pi.  14,  fig.  10),  but  from  Conrad's 
description  and  figure  it  is  evident  that  bis  species  is  much  more 
compressed,  the  umbonal  ridge  less  prominent,  and  the  beaks  more 
nearly  central. 

Locality. —QoAm  Creek,  southeast  comer  of  Wheelock  League, 
200  yds.  north  of  Bnuios  Co.  line,  Robertson  Co. ,  Tex. 

Qeologleal  horizon. — Lower  Claiborne  Eocene. 

Type.— Texas  State  Museum. 

Oannt  ASTABTE. 
Aitarte  iinlthvillBiiiti  aov.  sp.    PI.  1,  flga.  S,  a;  9.  a,  b,  c. 

^,  conradi  Buckley,  1st  Ann.  Eep.  Geol.  Agr.  Sutv.  Te».,  1874,  p.  83. 

Crmsalella  alia  {yanaa)  Ueilp.,  Coot,  to  Qeol..  1864,  p.  38. 

Aslarle  UlHnoidts  Heilp.,  Proc.  Ac.  Nat.  8ci.  Pbila.,  1990,  p.  192. 

^eci^cAorariemaitort,— Size  and  geueral  form  as  indicated  by 
the  figures  \  surface  in  typical  specimens  marked  by  strong  concen- 
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Genus  GBA8SATELLA. 
Craisatella  tezalta  nov.  sp.    PI.  2,  fig.  2. 

Specific  characterization, — General  form  as  figured ;  exterior  smooth 
about  the  umbones,  but  marked  by  lines  of  growth  anteriorly  and 
8ub-basally;  hinge  and  marginal  crenulations  as  in  C.  alta  Con. 

This  species  is  closely  allied  to  C.  alta,  but  is  distinguished  by  its 
proportionally  longer  form  and  its  smooth  umbones,  the  latter  feature 
being  in  marked  contrast  with  the  corrugations  of  C,  alta.  It 
evidently  does  not  attain  the  large  dimensions  of  Conrad's  species. 

Localities, — Alabama  Bluff,  Trinity  River,  Houston  Co. ;  Hurri- 
cane Bayou,  Houston  Co. ,  Tex. ;  2i  miles  east  of  Newton,  and  4 
miles  west  of  Enterprise,  Miss. 

Geological  horizon, — Lower  Claiborne  Eocene. 

Type  specimen, — Texas  State  Museum. 

Crasaatella  trapaqnara  nov.  sp.    PI.  2,  fig.  3,  a. 

Specific  characterization, — General  form  as  figured;  surface  con- 
oentrically  striate  anteriorly,  smooth  posteriorly,  except  a  few  shal- 
low concentric  depressions  marking  periods  of  growth  ;  hinge  teeth 
not  so  strong  as  in  texaUa;  lunular  margin  concave;  basal  margin 
of  the  valves  but  slightly  convex,  crenulated  within  anteriorly  and 
basally  but  not  posteriorly. 

Localities, — Smithville,  Bastrop  Co.;  8  miles  east  of  Alto,  Chero- 
kee Co.;  Elm  Creek,  between  OrrelTs  and  Evergreen  Crossing, 
Lee  Co. ;  Murchison's  Headright,  northern  boundary,  Houston  Co.; 
R  Williams'  Headright,  northeast  of  Weches,  Houston  Co.,  Tex. 
Also  Moore's  Iron  Mine,  La. ,  and  near  Enterprise,  Miss. 

Oeologieal  horizon, — Lower  Claiborne  Eocene. 

Type, — Harris'  collection. 

Crasaatella  anteatriata  Gabb.    PI.  1,  fig.  10,  a. 

C.  antesiriaia  Oabb,  Journ.  Ac.  Nat.  Sci.  Phila.,  vol.  iv,  1860,  p.  388,  pi.  67. 
f.  53. 

Gabb's  figure  and  description  were  of  a  young  specimen  ;  the 
figure  herewith  given  is  of  an  adult.  Compared  with  trapaquara, 
antestriata  is  much  more  oblique,  or  inequilateral,  the  posterior  ex- 
tremity is  sub-biangular  and  crenate  within,  and  the  basal  margin  is 
more  convex.     Externally  antestriata  is  more  strongly  marked. 

Localities, — Lee  Co. ;  Elm  Creek,  between  Evergreen  and  Orrell's 
Crossing,   Lee  Co.;  Alabama   Bluff,  Trinity  River,  Houston  Co.; 
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5  milee  west  of  Crockett,  Houston  Co. ;  HurricaDe  Bayou,  MKretor'B 
and  Hodge's  Survey,  HouHton  Co. ;  Baptizing  Creek,  Cherokee  Co. 

Qeologieal  horiam. — Lower  Claiborne  Eoceae. 

Type. — Singley'B  collection,  from  Lee  Co. 
CrauatelU  toUBft  Heilp.    PI.  2,  tg.  1. 

r.  lexana  Heilp.,  Proc  Ac.  N'at  Sci.  Phils..  1890,  p.  loa,  pi.  li,  f.  8, 

This  is  certainly  very  distinct  from  atUedriata.  Besides  the  points 
of  difference  mentioned  by  Heilprin  the  following  may  be  noted:  The 
umbonal  ridge  is  much  sharper  in  texana,  and  there  is  a  trace  of  k 
sinus  just  below  it ;  the  posterior  margin  Is  not  sub-biangular  as  id 
atiteslfiata,  and  the  valves  are  less  oblique. 

From  trapaqiiaTa  this  species  can  be  distinguished  by  its  surface 
markings,  lower  form,  and  the  depression  just  below  its  umbonal 
ridge. 

Localities. — Near  McBee's  School -house,  2  miles  east  of  Alto ; 
Berryman's  Land,  Kimble  Headright,  Cherokee  Co.;  Murcfaison's 
Headright;  Lively's  Place,  Wilson  Headright,  Houston  Co.,  Tex. 

Oeologiral  horizon. — Lower  Claiborne  Eocene. 

Type. — Apparently  lost, 

Oenni  SFHJEKEIiLA. 
SphBT«IU<1)  Mitaprodnats  nov.  ap.    PI.  2,  flg.  4. 

Specific  fkaraeteriiotixin.  — Size  and  general  form  as  indicated  by 
the  figure  ;  anterior  somewhat  produced,  laterally  compressed  ;  pos- 
terior dorsal  margin  likewise  somewhat  compressed  ;  ventricose. 

This   species    is   much   more  ventricose  than  ttiflata  Lea,  from 
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more  or  lees  corrugated  conoentrically  towards  the  base,  especially 
posteriorly;  lunule  in  the  larger  specimeDS,  very  indistiDCt  m  the 
smaller  forms  bordered  by  a  well  incised  line. 

The  surface  markings  resemble  somewhat  those  of  C,  nvMalliopm 
Heilp.,  but  the  anterior  and  posterior  are  too  pointed,  the  shell  in 
general  too  inflated,  and  the  umbonal  angle  too  great  for  that  species. 
The  larger  specimens  resemble  M.  ealifomica  Con. 

Localities, — Rio  Grande  at  Webb-Zapata  County  line ;  Smith ville, 
Bastrop  Co.,  2  miles  east  of  Alto,  Cherokee  Co.;  Mosley's  Ferry, 
Brasos  Co. ;  Cedar  Creek,  Robinson  Co. ;  Alum  Bluff,  Trinity  River ; 
Hurricane  Bayou,  Houston  Co. ;  Collier's  Ferry,  Brazos  River,  Bur- 
leson Co. ;  cutting  on  Houston  East  &  West  Texas  R.  R. ,  4  miles 
north  of  Corrigan,  Polk  Co.,  Texas.  Also  from  the  base  of  the 
blufl*  at  Claiborne,  Ala. 

Oeohgieal  horizon, — Lower  Claiborne  Eocene. 

Ttfpes, — ^Texas  State  Museum. 

Oenaa  TELLIHA. 
Tellin*  tallioheti  nov.  sp.    PI.  8,  fig.  1. 

Specific  characterization, — Size  and  general  form  as  indicated  by 
the  figure  ;  not  twisted  posteriorly  ;  thin  ;  posterior  sub-biangulate ; 
anterior  rounded ;  beak  slightly  behind  the  center ;  lateral  teeth 
well  developed  ;  posterior  cardinal  bifid  ;  pallial  sinus  and  muscular 
scars  of  good  dimensions  though  rather  dimly  marked;  exterior 
smooth,  except, a  few  concentric  striae  on  the  post- umbonal  slope; 
umbonal  ridge  passes  from  the  beak  to  the  posterio- basal  margin. 

Locality. — Smithville,  Bastrop  Co.,  Tex. 

Oeological  Aomon. -^Lower  Claiborne  Eocene. 

Ttfpe, — Harris'  collection. 

Genua  8ILIQUA. 
•iliqna  limondii  nov.  sp.    PI.  8,  fig.  2. 

Specific  characterization. — Size  and  general  form  as  indicated  by 
the  figure  ;  anterior  acutely  rounded  sub-baf^ally,  posterior  rounded ; 
from  the  umbo  radiate  two  depressions  (in  the  cast),  the  anterior  deep, 
the  posterior  more  nearly  vertical  and  faint ;  pallial  line  and  sinus 
comparatively  well  marked. 

Locality. — Dr.  Williams'  quarry,  Stephenson's  Headright,  Brazos 
Co.,  Tex. 

Oeological  horizon, — Lower  Claiborne  Eocene. 

Type. — Texas  State  Museum. 
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Obiidi  GEBOHIA. 
Caronia  lingleyi  nov.  sp.    PI.  3,  tig.  3,  a. 

Specijle  characterization,, — Geoeral  form  as  figured  ;  beaks  promi- 
neot,  turned  anteriorly  ;  anterior  side  often  very  eloagkte ;  posterior 
generally  short,  obtusely  pointed,  with  an  obtuse  angle  midway  of 
the  posterior  dorsal  margin;  umbonal  ridge  rounded;  post-umbonal 
slope  of  cotisiderable  width  and  nearly  at  right  angles  to  the  face  of 
the  vaive ;  eubatance  of  the  valve  moderately  thick. 

The  young  of  this  species  have  a  decidedly  Sehiiodetma  appear- 
ance. Older  epecimens  assume  the  general  form  of  Hemimcuira 
eUyngata  of  the  Indo-Pocific  region. 

This  species  is  known  only  in  the  form  of  casts  in  a  light  gray 
sandstone.  It  is  regarded  as  a  Mactroid  shell,  and  not  a  Mofoma, 
because  (a)  the  beaks  ])uiut  anteriorly;  (b)  there  is  no  indication  of 
a  twisting  posteriorly;  (c)  the  hinge  margin  of  this  shell  is  thick  and 
evidently  bore  well-developed  lateral  teeth  ;  (d)  the  posterior  is  verj 
obtuse. 

Locality.  — Sunnyside  Church,  Lee  Co.,  Texas. 

Geological  koriion. — Lower  Claiborne  Eocene. 

jf^pe. — Texas  State  Museum. 

Oenni  FE&IPLOMA. 
Pariploms  oollardl  aov.  sp.    PI.  3.  Hg.  4. 

Specific  characterization. — General  form  as  figured ;  nearly  equi- 
valve;  beaks  turned  slightly  backward;  posterior  deflected  to  the 
right;  substance  of  the  shell  thin  and  very  nacreous;  umbones  fissured. 
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Localiti^, — Smith ville,  Bastrop  Co. ;  Burleson  Shell  Bluff'  on 
Brazos  River;  2  miles  east  of  Alto,  Cherokee  Co. ;  Mosley's  Ferry, 
Brazos  River ;  Cedar  Creek,  Wheelock  League,  Robertson  Co. ;  Elm 
Creek,  Rol)ertsou  Co.;  Berryman's  Ljind,  Cherokee  Co. ;  Alum  Bluff, 
Trinity  River,  Houston  Co. ;  2  miles  south  of  Mt.  Selmon  P.  O., 
Cherokee  Co.;  1  mile  south  from  Nevilles,  Gonzales  Co. ;  15  miles 
southeast  of  Nacogdoches,  Nacogdoches  Co.,  Tex.  Also  near  Enter- 
prise, Miss. 

Geological  horizon  of  the  variety, — Lower  Claiborne  Eocene. 

Tifpf. — Texas  State  Museum. 

Oenns  MABTESIA. 
Marteiia  texaxia  nov.  sp.    PI.  3,  fig  6. 

Specific  characterization, — General  form  as  figured ;  surface  marked 
by  concentric  lines  or  corrugations  crossed  by  a  radiating  fold  ;  ante- 
rior to  this  the  lines  are  strong,  but  behind  it  they  are  very  faint. 

This  species  differs  from  M,  elongata  Aid.,  by  its  much  greater 
anterior  development,  and  hence  the  much  more  central  position  of 
the  radiating  fold. 

Locality, — Two  miles  east  of  Alto,  Cherokee  Co.,  Tex. 
Geological  horizon. — Lower  Claiborne  Eocene. 
Type  specinietL — Texas  State  Museum. 

GASTROPODA. 
Oenns  EIHOICULA. 
BiAgienla  trapaqnara  nov.  sp.    PI.  3,  fig.  7. 

Specific  characierization. — Whorls  5;  whorls  1,  2,  and  3  nearly  or 
quite  smooth;  4  with  a  well  marked  subsutural  line  and  fainter  ones 
over  the  whole  surface;  body  whorl  strongly  striate  spirally,  labrum 
very  much  thickened  and  crenulate  within,  labial  callosity  very  pro- 
nouDced,  the  two  labial  plicie  strong  and  ascending  rapidly  upon  the 
body  whorl. 

This  species  differs  from  Jf^.  hiplicata  Lea  by  its  more  numerous 
spiral  striae,  its  greater  oral  callosities,  and  the  obliquity  and  strength 
of  the  columellar  p]ic«e.  R.  mimMippiensis  Con.  has  plications  some- 
what similar  to  those  of  this  species,  but  in  other  respects  it  is  nearly 
Hkei?.  biplicata, 

Localiiieis, — San  Antonio  Ferry,  Brazos  River,  Burleson  Co. ; 
between  Orrell's  and  Evergreen  Crossing,  Elm  Creek,  Ijee  Co.,  Tex. 

Geological  horizon, — Lower  Claiborne  Eocene. 

Type, — Texas  State  Museum. 
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Oenni  TOLTDLA. 
VolTtUKl  «mitli villa uli  dot.  ap.    PI.  3.  flg.  8. 

Specific  ckaraeteriiation. — Shell  large  aateriorly  and  centrally  but 
attenuated  poetenorly;  thick;  spirally  Btriate  near  either  terminus; 
columella  with  one  strong  fold. 

This  shell  has  somewhat  the  form  of  Adaonella.     It  dlfiera  from 
V.  minutUtima  by  its  greater  thlcknees,  its  greatest  diameter  being 
located  more  to  the  anterior,  and  by  its  thick,  strong  columellar  fold. 
Localiiy. — Smitbville,  Bastrop  Co.,  Tei. 
Geological  horiion. — Lower  Claiborne  Eocene. 
Type. — TeJiae  State  Museum. 

Oanai  CTLICHHELLA. 
OjUehaslU  atyBopili  qot.  «p.    PI.  S.  flg.  B,  a. 
"Volvula  minulissima"  Qabb,  apecimeD  in  oull.  Ac.  Nat.  Sci.  Fhila. 
Specific  charaeterizaiion. — General  form  globose  aa  figured;  sub- 
stance of  the  shell  rather  thick ;  spirally  striate ;  columella  with  one 
fold;  umbilicated. 

Locality. — Little  Brazos  River,  Dear  iron  bridge,  on  Moeley's 
Perry  road. 

Oeologieai  horizon. — Lower  Claiborne  Eocene. 
%je.— Texas  State  Museum.    Fig.  9a  is  the  so-labelled  V.  minti- 
liatima  of  the  Academy  collection. 

Oenna  TEREBBA. 
larebia  texagj^a  nov.  ap.    PI.  3,  flg.  10. 

T.  fmlygyrj  Heilp..  Proc.  Ac.  Nat.  Sci.  Pliila,.  18»0,  p.  3W, 

Specific  cliaracteriiation. — General  form  and  size  as  indicated  by 
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Aldrich  and  Meyer  as  **r.  divimira  Con.,  var.*'  They  give  as 
localities,  Claiborne  and  Lisbon,  Ala. ;  Wautubbee  and  Newton, 
Miss.;  Wheelock,  Tex. 

Geological  horizon. — Lower  Claiborne  Eocene. 

Type. — Texas  State  Museum. 

Terebra  houitonia  nov.  gp.    PI.  3,  fig.  11,  and  PI.  4,  fig.  1. 

T.  polygyra  Heilp.  {non  Con. ),  Coll.  U.  S.  Nat.  Mus. 

T.  vetusia  Heilp.  \non  Lea),  Proc.  Ac.  Nat.  Sci.  Phila.,  1890,  p.  398. 

?  T.  veiusta  Qregorio,  Mon.  Faun.  Eoc.  de  I'Ala.,  pi.  1,  figs.  40,  41. 

Specific  characterization. — Size  and  general  form  as  indicated  in 
the  figure;  whorls  12  or  13,  longitudinally  ribbed,  the  ribbiug  being 
much  coarser  in  the  upper  part  of  the  shell  than  in  the  lower;  suture 
margined  below  by  an  obscurely  impressed  revolving  line;  columella 
straight,  smooth,  tapering  rapidly. 

This  species  is  characterized  at  once  by  the  height  of  its  whorls  in 
comparison  to  their  respective  diameters,  the  bulging  sides  of  the 
whorls,  the  irregularities  of  the  ribbing,  and  the  straight,  smooth 
columella. 

Localities. — Smithville,  Bastrop  Co. ;  near  McBee's  school-house, 
Cherokee  Co.;  Little  Brazos  River,  near  iron  bridge,  on  Mos- 
ley's  Ferry  road;  Cedar  Creek,  Wheelock  League,  Robertson  Co.; 
E3m  Creek,  Lee  Co. ;  near  Crockett  and  2  miles  wej^t  of  Crockett, 
Houston  Co. ;  Collard's  farm.  Sparks'  Headright,  Brazos  Co. ; 
Arnold's  Ranch,  Frio  Co.;  southeast  of  Campbellton,  just  south  of 
Lipan  Creek,  Atascosa  Co.  Also  in  Claiborne,  Webb,  and  Bien- 
ville Parishes,  La.;  2  miles  east  of  Newtou,  Miss.;  Claiborne,  Ala.; 
2  miles  west  of  Orangeburg,  S.  C. 

Oeological  horizon. — Lower  Claiborue  Eioceue. 

Ttfpe. — Texas  State  Museum. 

Genus  C0KTJ8. 
Conut  imithvillenais  nov.  sp.    PI.  4,  fig.  2. 

Specific  characterization. — General  form  as  figured;  whorls  about 
12;  smaller  spiral  whorls  costate  or  crenulate;  penultimate  whorl 
smooth;  body  whorl  smooth,  except  about  12  revolving  lines  at  base. 

This  species  bears  much  resemblance  to  the  figure  given  in  Proc. 
Aa  Nat.  Sci.  Phila.,  1879,  pi.  13,  fig.  8,  of  "Co;h(.^"  pulcher- 
rimus  Heilp.,  but  upon  examining  the  type  of  this  species  now  in  the 
Amer.  Mus.  Nat.  Hist.,  N.  Y.  City,  it  was  found  to  be,  as  already 
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itated  by  Meyer,  a  PleuroWmuid  shell.      C.  parmu  of  H.  0.  Lea  is 
evidently  the  young  of  saurident  Con. 

Lo'\ality. — Smithville,  Bastrop  Co.,  Tex. 

Type. — Texas  State  MuBeum. 

Obdm  fledrotoiia. 

Flearotoma  enitrieriiia  hot.  Hp.    PI.  4,  Ittc.  3. 

Specific  ckaraderiMlion. — General  form  and  size  ae  indicated  by 
the  figure;  whorls  10;  nuclear  whorls  1,  2,  3,  4  smooth,  6  coetate, 
whorls  6,  7,  8,  9  ornamented  by  (a)  a  crenulated  narrow  band  below 
the  suture,  (b)  a  narrow  concave  space  in  which  there  are  two  or 
three  line  but  distinct  spiral  striue,  (c)  a  broad  costate  bund,  (d)  a 
spiral  line  or  two,  body  wlior]  marked  betow  the  costate  hand  by 
coarse  spiral  lines  and  with  more  or  less  apparent  lines  of  growth. 

Tjociljiy. — Smithville,  Bastrop  Co.,  Tex, 

Geological  horiion. — Li)wer  Claiborne  Eocene. 

Figured  Type. — Texas  State  Museum. 
PI.  (PlearotomelU)  aiucona  nov.  sp.    PI.  4.  flg.  4. 

Specific  ckaratiUrimtion. — General  form  as  figured;  whorls  8;  1 
nearly  or  quite  smooth;  2,  •\,  4,  5,  6  with  (a)  a  broad  slightly  con- 
cave band  showing  very  faint  spiral  striie  and  a  deep  retral  curve 
in  the  longitudiual  striat,  (b)  a  slight  basal  carina  with  two  or  three 
strong  spiral  lines  and  rather  faint,  slightly  oblique  nodules;  body 
whorl  with  mure  or  less  alternating  coarse  and  Unc  spiral  lines  from 
the  nodose  carina  to  the  end  of  the  beak. 

LoeatOiet. — Well  at  Elgin,  northeast  inraer  of  Bastrop  County; 
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Figured  specimeiu — Texas  State  Museum. 

ISfpe, — Probably  the  specimen  in  the  Academy's  collection. 

PI.  (Suroala)  moorei  Gabb.    PI.  4,  fig.  6,  a,  b. 

Turris  moorei  Gabb,  Jour.  Ac.  Nat.  Sci.  Phila.,  vol.  4,  1860,  p.  378,  pi.  67, 

fig.  11  (not  fig.  9  as  stated  in  Gabb's  text). 
PUurotoma  tuonuyi  Aldrich,  Bull.  Gkol.  Surv.  Ala.,  No.  1,  1886,  p.  31,  pi.  3, 

fig.  11. 
PUurotonia  tuomeyi  Heilprin,  Proc.  Ac.  Nat.  Sci.  Phila.,  1890,  p.  394. 
Surcula  moorei  Heilp.,  Proc.  Ac.  Nat.  Sci.  Phila. ,  1890,  p.  394. 

This  species  shows  considerable  variation  in  form  as  indicated  by 
figs.  6,  6a,  6b.  The  specimen  in  the  collection  of  the  Academy  is 
of  about  the  form  and  size  of  that  represented  by  fig.  6,  though  it 
shows  more  prominent  denticulations  on  the  spire,  approaching  fig. 

• 

6b  in  this  respect.  Specimens  of  this  species  in  the  U.  S.  Nat. 
Mus.  collection  from  Wood's  Bluff,  Ala. ,  are  slightly  stouter  in  form, 
».«.,  have  a  shorter  spire.  This,  however,  is  not  always  the  case, 
for  Aldrich's  type  from  this  locality  is  of  nearly  the  normal  form. 
The  Alabama  specimens  all  show  denticulations  on  the  upper  spiral 
itrise,  a  feature  apparently  overlooked  by  Aldrich  when  describing 
his  Tuomeyi. 

LoccUities. — Smith ville,  Bastrop  Co.;  Little  Brazos  River,  Cedar 
Creek,  Wheelock  Le^ue,  Robertson  Co. ;  Mosley*s  Ferry,  Burleson 
Co.;  Elm  Creek,  Lee  Co.;  Alabama  Bluff,  Trinity  River,  Houston 
Co.,  Texas.     Also  from  Wood's  Bluff,  Ala. 

Type. — Probably  lost. 

Geological  harizon. — Lignitic,  and  Lower  Claiborne  Eocene. 

Plenrotoma  beadata  nov.  sp.    PI.  4,  fig.  7. 

Specific  characterization. — General  form  as  shown  in  the  figure; 
whorls  9 ;  1,  2,  3  smooth,  4,  5  transversely  costate,  6,  7,  8  obliquely 
oostate,  the  costae  most  pronounced  not  far  below  the  suture  and 
dying  out  below,  evenly  and  coarsely  striate  spirally;  suture  bor- 
dered below  by  a  raised  crenulated  line ;  body  whorl  either  costate 
on  its  humeral  portion  or  plain ;  evenly  striate  spirally  ;  retral  sinus 
shallow,  canal  long,  straight. 

Locality. — Smithville,  Bastrop  Co.,  Tex. 

Oeological  horizon. — Lower  Claiborne  Eocene. 

Type. — Texas  State  Museum. 

Plenrotoma  vanghani  nov.  sp.    PI.  4,  fig.  8. 

Specific  charcusterizaiion. — Size  and  general  form  as  indicated  by  the 
figure;  whorls  about  11 ;  1,  2,  3  smooth  and  very  small,  4  nodular, 
5 
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6  Dodulftr  ftod  with  a  sub«utiiral  line  or  band;  6.  7,  8,  m  5,  but 
also  striate  apiraJlj;  9,  10  nodular  coatata,  costie  abowing  a  alight 
teDdency  to  become  oblique,  mainly  confined  to  the  lower  mmety  of 
the  whorla,  strongly  striate  below,  and  with  two  noticeably  large 
atriffi  on  the  carina,  faintly  striate  above ;  body  whoH  with  rather 
coarse  spiral  linee  altemadng  in  siie  from  the  carinal  r^on  to  the 
end  of  the  be^,  siipercarinal  region  faintly  striate,  costs  obscure, 
labrum  striate  within. 

LoeiUiiia. — Smithvllle,  Bastrop  Co.;  Hurricane  Bayou,  Maraten' 
Survey,  Houalon  Co.,  Tex. 

Qeologieal  horizon. — Lower  Cliubonie  Eocene. 

Type. — Texas  8tate  Museum. 
PUiuatamB  huppartii  noT.  >p.    PI.  <.  flg.  B- 

Speeifie  charaeteriiation. — Size  and  general  form  as  indicated  in 
the  figure;  nhorle  11;  1,  2  smooth,  3-10  somewhat  inflated  sub- 
medially,  longitudinal  costffi  obtuse,  most  prominent  submedially, 
almost  vanishing  on  the  eubsutural  portions  of  the  whorla,  becoming 
short  and  nodular  on  the  upper  whorls,  proraineDtly  striate  SfMrally, 
the  strife  often  irregular  and  waving  oq  the  medial  portioiu  of  the 
whorls;  body  whorl  costate  and  spirally  striate,  striie  becoming  of 
alternating  strength  on  the  beak. 

Localities. — Bombshell  Bluff,  Colorado  River,  about  1}  mile* 
weet-Dorthwest  of  Devil's  Eye;  Smithville,  Bastrop  Co.,  Tex. 

A  very  closely  allied  form  occurs  at  Wood's  Bluff,  Ala.     The 
D  difference  cousiste  in  the  different  location  of  the  retral  sinus. 
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the  figure;  whorls  9;  apical  H  smooth,  rather  large,  remaining 
whorls  carinated  centrally,  and  with  evenly  arranged  rather  low 
but  distinct  costse,  more  prominent  below  the  carina  than  above  it, 
twelve  in  number  on  the  body  whorl ;  surfiice  microscopically  striate 
spirallj,  and  with  very  fine  lines  of  growth ;  aperture  a  little  over 
one-half  the  whole  length  of  the  shell;  columella  long  and  slightly 
twisted  below. 

Locality. — 7  miles  south  of  Jewett,  Leon  Co. 

C^tologioai  harixon, — Lower  Claiborne  Eocene. 

Type. — Collection  of  T.  H.  Aldrich,  Birmingham,  Ala. 

Fl.  (Drillia)  dumblei  nov.  sp.    PI.  5,  fig.  2. 

Specific  characterization, — Size  and  general  form  as  indicated  in  the 
figure ;  whorls  about  10,  strongly  carinated,  concave  above,  convex 
below,  spiral  strise  much  more  noticeable  below  the  carina  than 
above  it;  beak  short,  twisted,  umbilicated. 

Locality. — ^?  Smith ville,  Bastrop  Co.,  Tex. 

Geological  horizon. — Lower  Claiborne  Eocene. 

Type. — Texas  State  Museum. 

Fl.  (Drillia)  dipta  nov.  sp.    PI.  5,  fig.  3. 

Specific  eharaeterizaiion. — Size  and  general  form  as  shown  in  the 
figure;  whorls  9;  1,  2  smooth,  3  longitudinally  costate,  4-8  medially 
carinate,  carina  ornamented  by  oblique  nodules,  just  below  the  suture  * 
there  is  a  raised  line  or  band ;  body  whorl  with  less  prominent  carinal 
nodules,  but  with  a  few  well-defined  raised  spiral  lines ;  canal  short, 
slightly  curved. 

LocalUy. — Baptizing  Creek,  Kimble  Headright,  Cherokee  Co., 
Tex. 

Oeologieal  horizon. — Lower  Claiborne  Elocene. 

Type. — Texas  State  Museum. 

PI.  (Drillia)  nodooarinata  Qfibh.    PI.  5,  fig.  4. 

TUrris  nodocarinata  Qabb,  Jour.  Ac.  Nat.  Sci.  Phila.,  vol.  4,  1860,  p.  379,  pi. 
87,  fig.  18. 

Gabb's  figare  of  this  species  is  exceedingly  poor  and  his  types  at 
the  Philadelphia  Academy  are  in  a  state  of  confusion.  In  one  lot 
labelled  ^^Tunris  nodocarinata  Gabb,  Eocene,  Tex.,"  in  Gabb's 
handwriting  may  be  seen  P.  nodocarinata,  young  of  P.  moorei,  child- 
rem  var. ,  and  terebriformie.  On  the  card  bearing  the  name  Turris 
nodooarinaia  may   be  seen :  PL  nodocarinata,  cKildreni  var. ,  and 
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lerehrifarmu.     All    those  labelled   PI.   nodoeariitala  m    Heilprin's 
TexKD  collection  are  terebriformU. 

The  specimen  herewith  figured  is  large  and  well  developed,  while 
Gabb's  specimen  was  evidently  email.  The  autural  creaulation  dis- 
appears on  the  larger  whorls.  Pine  revolving  strite  are  often  Been  on 
the  zone  between  the  suture  and  carina. 

Localitiet. — ^T  wo  miles  above  San  Jos€  on  the  RioGrande;  Smith- 
ville,  Bastrop  Co.;  Wheelock,  Robertson  Co. ;  Mosley's  Ferry, 
Brazos  River,  Burleaon  Co. ;  Cedar  Creek,  southeast  corner  of 
Wheelock  League,  Robertson  Co.;  Elm  Creek,  Lee  Co.;  Alabama 
Bluff,  Trinity  River,  Houston  Co. ;  Hurricane  Bayou,  near  Crockett, 
.Houston  Co.;  2  miles  east  of  Alto,  Cherokee  Co. ;  1  mile  south  of 
Nevilles,  Gonzales  Co.,  Tex. 

Geological  horizon. — Lower  C'laibome  Eocene. 

Ty))es. — ?  Academy  of  Natural  Sciences  of  Philadelphia. 
?1.  (Drilli*)  proMeri  nov.  sp.     PI.  6,  fig.  S. 

Specific  clwrtKlerization. — Size  and  general  form  as  iodicate<l  by 
the  figure;  whorU  almut  8;  1,  2,  and  sometimes  3.  smooth;  4,  5, 
6,  7  polished,  tt  slightly  raised  Iwmd  just  below  the  suture,  crwtie 
large,  obtuse,  and  somewhat  obliquely  set;  itody  whorl  with  sub- 
sutural  band  not  well  deRned,  humeral  area  eliglitly  concave  and 
gently  waved  by  the  upward  extension  of  the  ribs,  which  are  very 
large  below;  beak  slightly  striate  spirally. 

Localities. — Near  Smitbviile,  Bastrop  Co.;  Little  Brazoe  River, 
near  iron  bridge  on  Mosley's  Ferry  road;  near  Crockett,  Houston 
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is  not  quite  so  great  iu  comparison  with  the  whole  length  of  the 
shell. 

This  species  is  characterized  mainly  by  its  slim  spire,  blunt  apex, 
and  raised  line  at  the  suture. 

Ijocalities. — Hurricane  Bayou,  Marsters'  Surv. ,  near  Crockett, 
Houston  Co.,  and,  according  to  Gabb,  "  Wheelock,  Tex." 

Geological  horizon, — Lower  Claiborne  Eocene. 

Tif]}€. — Academy  of  Natural  Sciences  of  Philadelphia. 

PI.  (Drillia)  texaoona,  nont.  mut.    PI.  5,  fig.  7. 

Drillia  texana  Con.  non  G^bb,  Amer.  Jr.  Conch.,  vol.  1,  18d5,  p.  143. 

Localities. — Little  Brazos  River,  near  iron  bridge  on  Mosley's 
Ferry  road ;  Cedar  Creek,  Wheelock  League,  Robertson  Co. ; 
Jones'  farm.  Hurricane  Bayou,  Houston  Co.;  Elm  Creek,  Lee  Co., 
Tex. 

Geological  horizon, — Lower  Claiborne  Eocene. ' 

Type, — Probably  the  specimens  in  the  Academy  of  Natural  Sci- 
ences of  Philadelphia. 

PI.  (Drillia)  texanoptis  nov.  sp.    PI.  5,  fig.  8. 

Specific  characterization, — Form  in  general  as  figured,  though  the 
specimen  drawn  was  young;  whorls  about  12;  1-5  smooth,  tapering 
to  a  sharp  point ;  other  spiral  whorls  scarcely  distinguishable  from 
those  of  texacona,  body  whorl  with  faint  revolving  stride,  becoming 
stronger  below;  beak  long,  straight. 

On  the  last  or  body  whorl  the  cost^  often  become  obsolete  and  a 
more  or  less  distinct  carina  is  developed ;  above  which,  or  between 
which  and  the  suture,  the  shoulder  is  slightly  concave. 

Localities, — Smithville,  Bastrop  Co.;  Bombshell  Bluff,  Colorado 
River,  Tex. 

Geological  horizon. — Lower  Claiborne  Eocene. 

Type. — Texas  State  Museum.    . 

FleuTotoma  infignifioa  Heilp.    PI.  5,  fig.  9. 

Fusus  nanus  Lea,  Cont.  to  Geol.,  1S33,  p.  150,  pi.  5,  fig.  155. 

Pleurotoma  insignifica  Heilp.,  Proc.  Ac.  Nat.  Sci  Pbila.,  1879,  p.  213,  pi.  13, 

fig.  9. 
Pleurotoma  nana  Meyer,  Bericht  (iber  die  Senckenbergische  Naturforschende 

Oesellschaft  in  Frankfurt,  a.  M.  Sonder-Ausdnick,  1887,  p.  18. 
Fusus  ( Liro/usus)  nanus  Dc  Greg.,  Mon.  Faun.  Eoc.  Ala.,  p.  87. 

This  species  shows  considerable  variation  at  Claiborne.  As  a  rule 
the  larger  specimens  are  not  so  strongly  carinated  as  the  specimen 
herevrith  illustrated.  The  type  specimen  of  Fusiis  nanus  at  the 
Philadelphia  Academy  has  been  compared  with  the  Texan  form  and 
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t^OBte  84WQB  to  be  D0  leasoo  for  doubtipg  th«ir  idHititf .  Heycr  wna 
right  ii^  refemog  this  sped«8  to  PiewroUmM,  kdA  M.  nana  wouid 
itvid  vBie  it  not  for  the  &ct  th»t  DwbayM  iq  1824  (Dwc  Coq.  Foob. 
deaEDv.  deParis,p,  482,  vol.  2,  pi.  68,  figa.  19,  20,  21,  22)  used  tlfs 
Huue  Dorna  for  a  Paris  Basin  shell.  Costmau  baa  reftrrw)  Deabayes' 
shell  to  the  geiius  Momobima  (Bellardi,  1876)  and  has  alio  referrad 
other  specimeDB  to  this  genus  which  in  ganeial  resemble  Lea's  and 
H^Iprin's  Gguree  of  rotm  Lea,  and  itmgnifiea  Hftilp.  At  any  rate 
the  generic  affinities  of  rwTui  Lea,  and  nana  Desbayee  are  too  cloae 
to  allow  the  retention  of  Lea's  name;  accordingly  Heilprin'a  name, 
inaignyiea,  must  be  adopted. 

Lea's  and  Heilprin's  characterization  of  this  form  being  very  im- 
perfect, the  following  is  offered: — 

Size  and  general  form  ae  shown  by  the  figure ;  whorls  8-10 ;  1, 2, 
3  smooth,  4—8  with  (a)  a  subeutural  line,  (b)  a  broad,  faintly  marked 
eoDoave  zone,  (c)  a  strong  carinal  stria  and  just  above  it  sometimes  a 
fiunt  line,  (d)  a  strong  eubcsrinal  revolving  line;  body  whorl  with  the 
subeutural  line  or  band;  the  concave  zone  marked  by  curving  longi- 
tudinal striEe  and  f^nt  spirals;  carinal  angle  110°;  subcarinal  space 
with  about  twenty-five  revolving  lines  somewhat  altematiug  in  size; 
labrum  within  sometimeB  with  one  or  two  blunt,  tooth-like  elevations 
located  back  some  diHtance  from  the  margin. 

IjooalUiet. — Smithville,  Bastrop  Co. ;  Little  Brazos  lUver,  near 
iron  bridge,  on  Moaley's  Ferry  road.     Also  Claiborne,  Ala. 

Geological  horizon, — Lower  and  Upper  Claiborne  Eocene. 
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firom  CaUioiiB  Go.,  Fla.  In  Texas:  Smith ville,  Baitrop  Co.;  CM- 
lege  Sta.,  Brazoe  Co.;  2  miln  west  of  Crockett,  and  on  Jones' 
IkriD,  Hurricane  Bayou,  Houston  Co.;  Gollard's  farm.  Town  Branch, 
BrmaosOo. 

Oealogieal  horwm. — Lower  Claiborne  Eocene,  Vicksburg  Eocene, 


Type,  — Aklrich's  collection. 

Fl.  (Bortonia)  plenta  nov.  sp.  (by  Aid.  and  Har.).    PI.  5,  fig.  11,  a. 

Specific  eh/traeterizcUwTu — Greneral  form  as  indicated  by  the  figure; 
whorls  13  or  14;  1,  2,  3  smooth,  globose;  4  slightly  nodular  or  sub- 
oostate  submedially  and  with  an  elevation  just  below  the  suture ;  5, 
6,  7  subcarinate  with  nodules  on  the  carinaB;  8,  9,  10,  11  carinate 
submedially,  carina  bisected  by  a  depressed  spiral  line ;  space  be- 
tween the  carina  and  suture  above  concave,  traversed  by  about  six 
spiral  strise  of  equal  size,  with  a  slightly  elevated  band  just  below 
the  suture;  12  and  13  obtusely  carinate  with  about  six  fine  lines 
above  and  four  below;  body  whorl  finely  striated  above  the  carina 
and  for  a  short  distance  below,  thence  coarsely  or  alternately  striate 
to  the  end  of  the  canal ;  outer  lip  sharp,  lirse  within  exclusively  con- 
fined to  the  inflated  portion  of  the  shell  and  disappearing  some  dis- 
tance before  reaching  the  margin  of  the  lip;  inner  lip  very  thin 
showing  only  on  well-preserved  specimens;  columella  with  one  strong 
plait  located  three-fourths  of  the  way  from  the  base  to  the  upper 
terminus  of  the  aperture. 

In  a  few  specimens  there  are  traces  of  a  second  plait  on  the  colu- 
mella a  short  distance  below  the  one  referred  to  above. 

LoccUUies, — Smith vi lie,  Bastrop  Co.  (rare);  Wheelock,  Robert- 
son Co.;  Mosley's  Ferry,  Brazos  River,  Burleson  Co.;  Cedar  Creek, 
Wheelock  League,  Robertson  Co.;  College  Sta.,  Brazos  Co.;  Camp- 
bell Creek,  Robertson  Co.,  Tex. 

Qeologieal  horizon. — Lower  Claiborne  Eocene. 

Type. — Texas  State  Museum. 

PI.  (Euoheilodon)  retieulatoidei  dot.  sp.    PI.  5,  fig.  12. 

Specific  characterization, — Size  and  general  form  as  indicated  by 
the  figure;  whorls  about  10;  1,  2,  3  smooth,  tapering  rapidly  to  a 
point;  4  more  or  less  costate ;  remaining  whorls  ornamented  as  fol- 
lows :  just  below  the  suture,  a  raised  line  or  band,  below  which  a 
sunken  zone  is  marked  in  the  larger  whorls  by  from  one  to  three 
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spiral  JDCiaed  lines  croBsed  obliquely  by  lines  of  growth  giving  this 
portion  of  the  whorl  a  cancellated  appearance ;  on  the  body  whorl, 
below  the  three  or  four  cancellated  strong  medial  spiral  lines,  there 
are  from  16  to  18  more  or  lese  creoulated  spiral  lines,  tending  in 
Bome  instances  to  alternate  in  size;  lahrum  within  with  strong  lira- 
tiona;  columella  rather  long,  straight,  and  with  one  strong  plait  located 
above  the  middle,  below  which  there  are  generally  several  minor  folds, 
decreasing  in  size  downward. 

In  many  of  its  features  this  Hpecies  is  intermediate  between  the 
youug  of  Borionia  jileiila  as  here  figured  and  Eacheilodon  relicnlata. 

Lociility. — Mosley'e  Ferry,  Brazos  River,  Tex. 

%ie.— Texas  Stale  Museum. 
Fl.  iTaranii)  flnaza  dciv.  sp.     PI.  S.  fig.  13. 

^eeijk  cluiraeteriziition. — Size  and  general  form  as  indicated  by 
the  figure;  whorls  6;  2  nuclear,  smooth;  remaining  whorls  with  (a) 
a  subsutural  raised  ridge,  (b)  a  strong  medial  carina,  (c)  a  prominent 
raised  line  Itetween  the  carina  and  the  suture  below,  (d)  fine  costffi 
passing  per]>endicularly  on  (he  lower  half  of  the  whorl  and  obliquely 
to  the  lefl  from  the  carina  to  the  suture  above;  body  whorl  bicari- 
nate,  between  the  two  cariuK:,  a  strong  raised  liue,  below  the  carina 
about  six  raised  spiral  lines;  columella  slightly  concave;  lahrum 
withiu  showing  channels  and  ridges  corresponding  to  the  exterior 
marking. 

iifl«i^%.— Smith vi lie,  Bastrop  Co.,  Tex. 

Geological  horizon.^LoweT  Clailwrue  Eocene. 
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or  two  humeral  lines,  (c)  one  prominent  line  on  the  humeral  angle, 
(d »  many  alternating  lines  below,  (e)  numerous  costu.'  (15  on  the 
body  whorl ),  most  prominent  on  the  humoral  angle. 

Locality. — Smithville,  Bastrop  Co.,  Tex. 

Groiot^lmi  horizon. — Lower  Clailwrne  Exxiene. 

Tyjtc. — Texas  State  Museum. 

Oenni  CAKCELLARIA. 
CtaeeUariA  pAnonei  nov.  Hp.     PI.  A.  fig.  1. 

Sperifie  characterization. — Size  and  general  form  as  shown  in  the 
figure;  whorls  5;  1  and  2  smooth;  3  and  4  with  sharp  Seala-like 
oortii*.  shoulder  narrow,  slightly  convex;  l>ody  whorl  shoulderoil  as  3 
tod  4,  with  alM)ut  fifteen  smooth  sharp  costa?,  spirally  striate  below; 
mouth  ovate  triangular,  with  about  ton  labrum  crenula*  and  three 
columellar  folds  ;  umbilicus  not  vory  large. 

In  this  species  the  ribs  are  often  somewhat  irregular.  On  the 
spiral  whorl.*  two  or  three  ribs  are  considerably  larger  than  the 
ochen*.  The  costa*  just  behind  the  aperture  are  generally  of  small 
size  or  evanescent. 

/»r/|/i7i'^._ Smithville,  Hastrop  Co.;  2  miles  east  of  Alto,  Chero- 
kee Co.,  Tex. 

dfohijirnl  horizon. — I»wer  Clailwme  Eocene. 

Tyji^. — Texa**  State  Museum. 

€.  pABoaei.  var.  iinithTilleiLiii  nov.  vur.    PL  H,  tig.  2. 

Differs  from  the  typical  form  in  having  spiral  stri;e ;  alwut  four 
ou  thr  lower  spiral  whorls  and  fourteen  on  the  l>ody  whorl.  The 
mouth  i.**  slightly  larger  in  pro|K)rti<)u  to  the  length  of  the  shell. 

hpcniitics. — Smithville.  Ba.«»trop  Co.;  Little  Brazos  River,  near 
iron  bridge  on  Mosley's  Ferry  road;  OrrelTs  crossing.  Elm  Creek, 
Ia-t  (V). .  Tex. 

i ri^olorfiral  horizon.  —  ly)wer  Clailwrne  Eoc(»ne. 

Tv}>*'.  —  Texas  State  Museum. 

C.  paaonei.  vmf.  junip^ra  iiuv.  vur.     PI.  0.  fig.  3. 

In  thii*  variety  the  spiral  stri:^'  are  quite  numerous,  the  mtnith  is 
tmall  ill  <*iiro[mrison  with  the  length  of  the  shi'll,  and  there  are  but 
two  pnimiiient  olumellar  folds. 

hprnlitifn. — Smithville,  Hai*trop  Co.;  Bluff  on  Colorado  River, 
jiiM  lielow  the  mouth  of  Alum  Creek,   not  far  alxwe  Smithville: 


M  fROt'EGDlHOS  OF  TUB  ACADEHY  OF  [lS8d. 

Cftdar  Creek,  aoutbeafl  corner  of  Wfaedock  League,  Robeitaon  Ga, 
Tex. 

Oeotogical  A(rmo».— Lower  Claiborne  Eoceae. 
Type. — Texas  State  Mueeum. 

CwieelluU  ptnroMl  nov,  sp.    P1.0.  Og.  4. 

Specific  charafUriiatutn.Siie  and  general  form  aa  indicated  bj 
the  figure:  whorls  5;  1,  2,  2i  unooth;  3,  4  cancellated  by  about 
18  sharp  ribs  over  which  paaa  5  spiral  line*,  the  uppermoit  od  the 
humeral  angle  and  aoroe  little  diatanoe  above  the  otben;  body  whorl 
with  about  eighteen  coette  and  twelve  revolving  lines,  the  uppermoat 
of  which,  on  the  humeral  angle  is  separated  from  tJie  next  below  by 
a  double  apace;  aperture  with  two  columellar  folds  and  about  ax 
labral  crenulee;  umbilicus  moderate.  Surface  not  polished  as  in  the 
two  above-described  species. 

7ioc(i^ift««.— Smith vi He,  Bastrop  Co.;  Dr.  Williams'  quarry,  R. 
Stephenson's  Headright,  Brazos  Co.,  Tex. 

Geologieai  horizon. — Lower  Claiborne  Eocene. 

TVpe.— Texas  State  Museum. 
CauMlUrta  bittropenii*  nov,  ip.    PI.  a.  lig.  S. 

Specifier  ekararUritaiion. — Size  and  general  form  as  shown  in  the 
figure;  whorls  7;  nuclear  whorls  2i,  of  which  two  are  smooth,  and 
the  last  half  finely  cancellated ;  4,  5,  6  somewhat  irregularly  cos- 
tate,  about  ten  costa  on  the  peuul^mate  whorl;  spiral  stri»  few  and 
strong  on  the  sides  of  the  whorls,  but  becoming  more  closely  set  and 
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two  promiiiMit  fioJds  on  ks  cantnU  portion  and  a  third,  rudimentary 
one  below;  umbilicus  smalL 

LooeJUy. — Elm  Creek,  lae  Co.,  Tex. 

Geological  horizon. — Lower  Claiborne  Eocene. 

Type. — Texas  State  Museum. 

CaiuelUrU  •UapM  Con.,  Amer.  Joar.  Conch.,  vol.  1, 18S6,p.  212, pi.  21  (not  20), 
fig.  8. 

This  Conrad  describes  as  an  Eocene  species  from  Texas,  but  it 
proves  upon  examination  to  be  nothing  but  "  Th'iehotropis  eancelUmia 
Goo.,"  a  species  desoribed  bj  Conrad  from  the  Ripley  Cretaceous  beds 
of  Mississippi.  The  Texas  specimen  was  probably  derived  from  the 
upper  Cretaceous  not  for  below  Austin. 

Oenuf  YOLVABIA. 

Yolvaria  gabbiana  nov.  sp.    PI.  6,  fig.  7. 
Marginella  (  Volvaria)  gabbiana  Aid.,  MS.,  pi.  2,  fig.  13. 

Specific  chariusterization, — Size  and  general  form  as  shown  by  the 
.figure;  whorls  3;  1,  smooth;  2,  spirally  striate;  body  whorl  long 
cylindrical,  spirally  striate  with  faint  punctations  in  the  striae; 
labrum  sharp-edged ;  labium  with  four  basal  folds  varying  in  size 
as  follows :  at  base  a  moderate  sized  fold,  above,  a  stronger  one,  still 
above,  a  moderate  sized  one,  and  above  all,  a  very  faint  one. 

Localities, — Devil's  Eye,  Colorado  River,  Bastrop  Co. ;  bluff  just 
below  the  mouth  of  Alum  Creek,  Tex. 

Cfeological  horizon. — Lower  Claiborne  Eocene. 

Type. — Texas  State  Museum. 

Gennt  YOLUTILITHES. 

Tolatilithef  dalli  nov.  sp.    PI.  6,  fig.  8,  a. 

Caricella  reHcula/a  Ueilp.,  non  Aid.,  Proc.  Ac.  NatSci.  PhiU..  1890,  p.  396. 

Specific  characterization. — Size  and  general  form  as  indicated  by 
the  figures;  whorls  about  7;  spiral  whorls  and  shoulder  of  the  body 
whorl  generally  coarsely  cancellated  with  revolving  lines  and  trans- 
verse coetse;  humeral  augle  of  the  body  whorl  often  spinose;  medial 
portion  of  the  body  whorl  with  finer  but  very  distinct  revolving 
atris  and  fine  lines  of  growth ;  base  of  body  whorl  as  in  other  mem- 
bers of  this  genus;  labrum  strongly  lirate  within;  columella  with 
two  well-defined  oblique  plaits  and  sometimes  one  or  more  rudimen- 
tary onea. 

The  amount  of  reticulation  or  ornamentation  possessed  by  different 
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individuals  of  this  species  varies  greatly.  Some  specimens  are  quite 
smootli  on  the  medial  portion  of  tlie  body  whorl,  and  show  but  slight 
irregularities  on  the  shoulder.  A  form  of  this  character  is  shown  in 
fig.  8a.  Such  specimens  have  usually  two  well-marked  folds  on  the 
columella  and  no  trace  of  additional  ones. 

This  species  is  evidently  related  to  V.  haleanus  Whitfd.,  hut  is 
lesit  stroDgly  sculptured,  and  waots  the  peculiar  concave  humeral 
zone  of  that  species.  Moreover,  haleanu*  has  three  distinct  and  well- 
defiued  columellar  plaits. 

This  species  is  named  in  honor  of  W.  H.  Dall,  the  well-known 
authority  on  Volutida. 

Localities. — Smithville;  Cedar  Creek,  Robertson  Co. ,  Tex. 

Horizon.- — Lower  Claiborne  Eocene. 

T^pe. — Texas  State  Museum. 

Oenni  CABICEIIA. 
CftriaelU  d«mii*n  Con,,  vst.  teiana  Gabb.    PI.  e,  fig,  0. 

Ombiola  Uxana  Gftbb.  Jour. 

Carkella  demiisa  Harria,  Ei^ --,-.  ,  -  - 

liminar?  Beport  upon  the  Hills  uf  La..  b;Otto  Lerch.  p. 

Gabb  cites  bis  C.  texana  from  "  Wheelock,  Tex. "     His  specimen 

was  evidently  small  and  badly  preserved.     Normally  there  are  six 

whorls.     The  columella  is  considerably  recurved,  but  this  is  a  feature 

that  could  not  be  determined  from  a  S)>eciraen  lacking  its  anterior 

canal  as  did  Gabb's  type.     The  ornamentation  of  the  spiral  wborli 

consists  of  revolving  Hues,  more  distinct  alwve,  and  more  or  lest 

regular  and  apparent  longitudinal  plaits.     Below  the  suture  there  is 


._ ;.  Nat.  Sci.  Phila,.  vol.  4.  p,  382,  pi.  87,  fig.  BS. 
p.  StA.  Kept.,  pt.  1.  Q«ol.  and  Agr..  IBfS.    A  Pre- 

-"""lauf  La.,byOtt   '       '        " 
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Localities. — Mosley's  Ferry,  Brazos  River,  Burleson  Co.;  two 
miles  west  of  Crockett,  Houston  Cb. ;  Collier's  Ferry,  Burleson  Co.; 
two  miles  east  of  Alto,  Cherokee  Co. ;  CollarcFs  farm,  Sparks'  Head- 
right,  Brazos  Co.,  Texas.  ' 

Geological  horizon  of  the  variety. — Ix)wer  Claiborne  Eocene. 

Type  of  the  variety. — Texas  State  Museum. 

Oenui  TURBICULA. 
Turrionla  (Conomitra)  texana  nov.  sp.    PI.  6,  fig.  11. 

Specific  characterization. — Size  and  form  as  indicated  in  the  figure; 
whorls  5;  nuclear  whorl  obtuse,  smooth;  other  spiral  whorls  ornar 
mented  by  longitudinal  costse,  and  a  slight,  subsutaral  depression; 
body  whorl  with  much  more  numerous  costje,  a  slight  subsutural  de- 
pression, surface  without  a  trace  of  spiral  lines  and  polished  ;  colu- 
mella 4-plaited,  the  penultimate  the  largest;  labrum  crenulate  within. 

Localities. — Well  at  College  Sta. ,  Brazos  Co.;  Alabama  Bluff, 
Trinity  River,  Houston  Co.;  Hurricane  Bayou,  near  Crockett,  Hous- 
ton Co.;  Collard's  farm,  Town  Branch,  Brazos  Co.,  Tex. 

Geological  horizon. — I^wer  Claiborne  Eocene. 

Type. — Texas  State  Museum. 

Genui  LEYIPUSUS. 

Ufifatni  tralMatoidet  nov.  sp.    PI.  6,  fig.  12,  a. 
Fusus  trab^atus  Heilp.  (not  Con.),  Proc.  Ac.  Nat.  Sci.  Phila.,  1890,  p.  395. 

Specific  characterization. — General  form  as  figured ;  whorls  8  or  9; 
1,  2,  3  smooth  and  polished,  4  sub-biangulate,  5,  6  with  one  spiral 
line  just  below  the  suture  and  two  or  three  more  near  the  base  of 
each  whorl  where  they  are  crossed  by  sharp,  fine,  costae,  7  evenly 
striate  spirally  showing  more  or  less  distinct  costse  and  curving  lines 
of  growth ;  body  whorl  evenly  striate,  bicarinate,  with  faint  indica- 
tions of  tubercles  on  each  carina,  lines  of  growth  with  a  retral  curve 
above  the  upper  carina  resembling  those  of  Surcula;  labrum  strongly 
striate  within. 

Below  the  two  prominent  carina?  there  is  a  third  faint  one.  Large 
old  specimens  sometimes  show  on  the  body  whorl  one  very  strong 
carina  above,  while  the  two  lower  are  rudimentary.  Fragments 
have  been  obtained  which  would  indicate  a  total  length  of  an  entire 
specimen  of  at  least  three  inches. 

The  generic  name  Levifusus,  as  far  as  the  writer  is  aware,  has 
never  been  characterized ;  yet  since  Conrad  has  referred  to  it  the 
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ipeciM  fennerty  deacribed  aa  Fwmt  trabeatw  aa.A  Bvtiseont  hlakei, 
its  charactere  miiBt  be  fairly  familiar  to  erery  worker  in  Tertury 
paleontology.     They  may  be  siimm»d  up  ae  follows: — 

Shell  of  Fulgurate  aspect  and  affinitiee  (not  Fusoid  as  the  name 
unfortunately  indicates)  \  with  three  carinee  on  the  body  whorl,  the 
uppermost  strongest  and  genentlly  apinoee,  the  second  leet  distinct 
and  less  frequently  epinose,  the  third  or  lowest  generally  &int  and 
obtuse  and  with  no  signs  of  tubercles  or  spines. 

Beudes  the  two  species  referred  to  this  genus  hy  Conrad,  ^e 
writer  has  added  two  more,  viz.,  Levijutu*  branTieri,  originally  de- 
scribed from  the  White  BlulT  horizon  of  Arkansas,  and  L,  irabeal- 
oidet. 

At  Wood's  Bluff,  Ala.,  there  is  a  form  of  Leinfimu  with  chatBO- 
ters  intermediate  between  L.  trabealus  and  L.  IrabMlaides  and  it  is 
doubtless  the  anceetral  type  of  both.  This  prototype  may  then  be 
regarded  as  having  produced  the  true  L.  trabeatut  in  Alabama, 
while  in  Texas  the  L.  trabecUoides  was  developed.  L.  blaiei  is 
somewhat  more  tuberculate  on  its  uppermost  carina  thau  L.  trabealvt 
or  L.  trabeatoides  but  ia  not  bo  strongly  marked  as  /a  branneri; 
the  last- mentioned  species  the  writer  has  recently  found  in  typical 
Jackson  Eocene  deposits  at  Moody's  Branch,  Jackson,  Miss. 

Loealities. — Rio  Grande,  2  miles  above  San  Jos^,  Tex.;  Mosley'i 
Ferry,  Brazos  River ;  Colorado  River,  bluff  just  below  the  mouth  of 
Alum  Creek;  Rio  Grande,  15  miles  below  Carrizo;  Little  Bnuoe 
River,  near  iron  bridge  on  Mfwley's  Ferry  road;  Brazos  River,  500 
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Genut  LATIBUS. 
Latiraa  tiagleyi  hoy.  sp.    PL  6,  fig.  18. 

Specific  characterization. — Size  and  general  form  as  shown  by  the 
figure;  whork  9?;  4,  5,  6,  7,  8  marked  by  obtuse  rounded  ribs, 
which  extend  from  suture  to  suture,  by  five  strong,  waving  spiral 
linee  on  each  whorl,  and  by  fine,  sharp,  and  even  lines  of  growth 
iBost  plainly  visible  between  the  costse ;  body  whorl  with  six  obtuse 
co8t»  and  about  24  raised  spiral  lines  which,  in  the  humeral  region, 
coDsiflts  of  one  strong  series  between  which  finer  lines  alternate,  but 
below  all  become  equal;  lines  of  growth  sharp  and  distinct,  but  fine; 
columella  with  two  strong,  oblique  folds  and  a  rudimentary  one  be- 
low; labium  extending  in  a  thin  polished  plate  over  the  columella; 
umbilicus  rudimentary. 

Locality. — Elm  Creek,  Lee  Co.,  Tex. 

(Ecological  horizon, — Lower  Claiborne  Ek)cene. 

Ttfpe, — Texas  State  Museum. 
Latinu  tiagleyi  vsr.    PI.  6,  fig.  13a. 

This  is  smaller  than  the  typical  form  and  more  slender  with  less 
diitinct  lines  of  growth. 

Locality. — Hurricane  Bayou,  near  Crockett,  Houston  Co.,  Tex. 

Oeological  horizon. — Lower  Claiborne  Eocene. 

Type, — Texas  State  Museum, 

Oennt  STBEPSIDURA. 

Strtptidars  floot  Gabb.    PI.  7,  fig.  1. 

IVhiineya /icus  Qabb,  Qeol.  Snrv.  GaU.,  Paleont,  vol.  1.  1864,  p.  104«  pi.  2S. 

fig.  216. 
f  Bn^/msus  inauratus  Heilp.,  Proc.  Ac.  Nat.  Sci.  Phila.,  1S90,  p.  396. 

The  specimen  figured  is  about  one- half  the  size  of  the  California 
types  and  is  eroded  at  the  summit.  Other  specimens,  though  upon 
the  whole  less  perfect,  show  the  surface  markings  much  better  than 
the  figured  specimen  does. 

Localities.— *'Ft.  T4jon,  Cal.,"  Gabb;  Alum  Creek  Bluff;  Colo- 
rack^  River,  not  fkr  above  Smithville,  Bastrop  Co. ,  Tex. 

Cfeolo^ioal  horiz&n. — ^Lower  Claiborne  Eocene. 

Type. — Texas  State  Museum. 

Ovnnt  FUSXTS. 
TuMUM  butropsxuii  nor.  sp.    PI.  7,  fig.  2. 

Specific  charaderizcUion. — Size  and  general  form  as  indicated  in 

the  figure;  whorls  13  or  14;  1  and  2  very  minute,  smooth,  S  and  4 
transversely  coetate,  5-12  with  nodose  obtuse  ribs,  distinct  in  5,  6, 
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etc,  but  less  mftrked  in  11  aud  12,  crtissed  hy  six  or  Mvea  spiral 
raised  lines,  coarse  or  strong  near  the  base  of  each  whorl;  one  spiral 
line,  generally  ihe  second  from  the  base  forms  a  slight  cariaation  on 
the  whorb;  body  wborl  with  broad  nodulations,  about  seven  in  num- 
ber, and  ivith  strong  spiral  raised  lines,  the  two  on  the  largest  part 
of  the  whorls  being  largest,  above  which  there  are  two  or  three  well- 
marked  lines  and  below  which  to  the  end  of  the  canal  the  lines 
gradually  decrease  in  size  and  are  more  or  less  alternating;  lahrum, 
as  far  as  observed,  non-striate  within;  columella  long,  smooth,  and 
straight 

This  resembles  somewhat  F.  meyeri  Aid. 

LocaHliex. — Smithville,  Bastrop  Co.,  Tex.  Also  in  Claiborne  and 
Bienville  Parishes,  La. 

Oeologieal  A  on  ion. -^Lo  we  r  Claiborne  Eocene. 

Tyj-f..—Co\\.  of  G.  D.  Harris. 
Faint  oitnrnpia  nov.  sp.    PI.  T,  6g.  a. 

Specific  rharacterUation. — General  form  as  figured;  whorls  8;  1 
and  2  smooth  and  polished,  3  sometimes  polished,  with  long,  undu' 
latiug  costa',  4,  5.  6,  7  evenly  striate  spirally,  and  with  seven  or 
eight  longitudinal  cosL-e;  costse  decreasing  in  size  about  or  jost  be* 
low  the  suture  where  a  slightly  depressed  zone  occurs;  body  whorl 
with  eight  or  ten  costic  somewhat  variable  in  size,  subsutural  zone 
much  compressed,  spiral  striae  moderately  even  but  slightly  strongest 
on  the  largest  part  of  the  whorl ;  labrum  strongly  striate  within ; 
columella  recurving;  umbilicus  rudimentary. 
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ftanui  CLAYILITHB8. 
CkviUtkat  rvftzni  dot.  sp.    PI.  7,  fig.  6. 

This  •pedes  is  too  poorly  represented  in  the  collection  of  the  8ur- 
Tcj  to  admit  of  complete  characterization  specifically.  It  is  compar- 
able in  size  with  C  penrosei  Heilp.,  and  resembles  the  latter  in  the 
lower  part  of  the  whorls  and  in  the  long,  smooth  columella.  Above, 
however,  it  shows  no  traces  of  a  shoulder,  the  whorls  are  slightly 
(latteoed  laterally,  and  are  smooth  and  polished. 

Localities. — Near  McBee  School- house,  Cherokee  Co.;  between 
Orrell's  and  Evergreen  Crossing,  £Im  Creek,  Lee  Co.;  2  miles  west 
of  Crockett,  Houston  Co.;  Berryman  Place,  Kimble  Headright, 
Cherokee  Co. ;  3  miles  north  of  Crockett,  Houston  Co. 

(weoiogicai  horizon. — Lower  Claiborne  £ooene. 

Ty/te. — Texas  State  Collection. 

CUTilithtt  huntrotui  Connd.  vmr.  tazaaus  nov.  yar.    PI.  7,  fig.  7. 

DiflTers  from  typical  humerasus  in  having  the  sides  of  the  body 
whorl  nearly  rectilinear,  in  having  a  more  prominent  shoulder  at  the 
suture,  and  in  being  of  a  smaller  size  generally.  Many  specimens 
approach  closely  ClnvilUhes  longctmis  of  the  middle  Eocene  of  Europe. 

Ijoralitir$. — Near  McBee  school-house,  Cherokee  Co. ;  Alum  Creek 
Bluff,  Colorado  River,  Bastrop  Co.;  Wilson  Reid  Headright,  Brazos 
Co. :  Hurricane  Bayou,  Hodge's  Headright,  Houston  Co. ;  north- 
west comer  of  Madison  County;  Collier's  Ferry,  Burleson  Co.; 
Collard  farm.  Sparks'  Headright,  Brazos  Co.,  Tex.  Also  in  Clai- 
borne and  Bienville  Parishes,  La.,  and  21  miles  east  of  Newton,  near 
Eoterprif^,  Miss. 

(ieological  horizon. — Ix)wer  Claiborne  Eocene. 

Tyftf. — Texas  State  Museum. 

CUvilithM  k«aa«djsaiii  nov.  sp.    PI.  7,  fig.  8. 

Sfferifie  rharoHtrization. — General  form  as  figured;  whorls  10  or 
12;  1  and  2  probably  smooth;  3-10  with  nodular  ribs  most  promi- 
nent on  the  lower  portions  of  the  whorls,  crossed  by  raised  spiral 
iiiMss  and  by  even  lines  of  growth ;  body  whorl  in  the  type  specimen 
very  poorly  preserved,  but  showing  few  signs  of  costae;  columella 
ponderous. 

Ijoralily. — Smith ville,  Bastrop  Co.,  Tex. 

Gtologital  horizon. — Lower  Claiborne  Eocene. 

Type. — Texas  State  Museum. 

6 
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Lb.  p.  8 

This  is  a  heavier,  more  solid  form  tbau  the  typical  dumotvt;  it  has 
about  two  more  spiues  od  the  body  wborl  and  has  a  Bmaller  apex. 

LoealUiee. — Brazos  River,  1  mile  below  Milam- Burleeou  County 
liDe;  Dear  McBee  School-bouse,  Cherokee  Co.;  Alum  Bluff,  Trinity 
Hirer,  Houston  Co.;  5  miles  west  of  Crockett,  Houston  Co. ;  Hurri- 
cane Bayou,  Mareters'  Survey,  near  Crockett,  Collier's  Ferry,  Bra- 
zos River,  Biirlesoo  Co. ;  north  of  College,  Crockett,  Houston  Co. ; 
Dr.  Collard'a  farm,  Sparks  Headright,  Branos  Co.  In  Louisiana, 
near  Mt  Lebanon.  Bienville  Parish. 

Oeoloffical  horizon. — Lower  Claiborne  Eocene. 

Type. — Texai)  State  Museum. 

Genu*  CBBTBODOKHB. 
Olirytodamni  pftrbTsiana  dot.  bi>,    PI.  7,  fig.  S. 

Speeijie  cbaraeterizalioii. — General  size  and  form  as  indicated  by 
the  figure;  whorls  6;  spiral  whorls  smooth,  with  a  faint  subsutural 
spiral  line ;  body  whorl  ornamented  with  the  subsutural  line  and 
about  ten  basal  spiral  lines  ;  outer  lip  sharp  edged,  lirate  within. 

Locality. — Little  Brazos  River,  near  iron  bridge,  on  Mosley's 
Ferry  road. 

Geological  horizon.  — Lower  Claiborne  Eocene. 

Type.~TesaB  State  Museum. 

Oeani  ABTTSIS. 
Aftyris  baatropentii  nov.  ap.    PI.  8.  Hg.  «. 
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5,  6,  7  with  about  three  coarse  revolving  raised  lines,  with  obtuse 
regular  longitudinal  cosUb;  body  whorl  with  regular  strong  raised 
lines  on  its  larger  portion  and  finer  ones  below,  also  with  seven 
obtuse  cost%  over  which  the  spiral  lines  pass ;  labrum  with  ^y^  or 
six  crenulations  within  ;  a  basal  Nassa-like  fold  on  the  columella. 

In  a  general  way  this  species  resembles  M.  vanuxenii  Con.,  but  the 
ooetse  are  very  different  and  show  no  signs  of  forming  acute  angles, 
folds  or  spines. 

Locality, — Smithville,  Bastrop  Co. ,  Tex. 

Geological  horizon. — Lower  Claiborne  Eocene. 

Type, — Texas  State  Museum. 

Subgenus  ODOHTOPOLTS. 

X.  (Odoutopolyt)  oomptorhytis  Qabb.    PI.  8,  fig.  6. 

M.  ( Odont, )  compsorhytis  Ckibb,  Jour.  Ac.  Nat.  Sci.  Phila.,  vol.  4,  I860,  p.  377, 

•     pi.  67,  fig.  16. 

Murex  sp.?  Harris,  La.  Exp.  Sta.,  Kept,  on  Hills  of  La.,  pt.  1, 1892,  p.  29. 

According  to  6abb  the  type  of  this  species  came  from  Wheelock, 
Tex.,  and  was  deposited  in  the  collections  of  the  Smithsonian  Insti- 
tution. Unfortunately  it  has  been  lost.  The  State  Survey's  collec- 
tion has  yielded  no  specimens  of  this  species,  but  in  the  U.  S.  National 
Museum  there  is  a  specimen  collected  by  T.  Way  land  Vaughan,  from 
Hammett's  branch,  2  miles  east  of  Mt.  Lebanon,  Bienville  Parish, 
La.     This  is  herewith  figured. 

Crabb's  figure  of  this  species  is  very  poor,  while  his  description  is 
good.  His  figure  has  been  copied  in  Tryon's  Structural  and  Syste- 
matic CoDchology,  vol.  2,  1883,  pi.  43,  fig.  4,  and  this  in  turn  is 
copied  in  De  Gregorio's  Monograph  Faun.  Eoc.  Ala.,  pi.  6,  fig.  47. 
Meyer's  Odontopolys  triplicata,  Sonder-Abdruck  aus  "  Bericht  iiber 
die  Senkenbergische  Gesellschaft  in  Frankfurt  a.  M.,"  1887,  p.  7, 
pi.  1,  fig.  6,  is  a  Volute,  perhaps  the  young  of  V,  ])etro8U8, 

Oenui  PSEUDOLIVA, 
PMudoliva  ottrarupU  nov.  sp.    PI.  8,  fig.  3,  a. 

Specific  characterization. — Size  and  general  form  as  figured ;  volu- 
tions 6,  spiral  whorls  shouldered  and  somewhat  costate ;  suture  ob- 
scured by  folise  developed  by  the  intermittent  mode  of  growth  of  the 
sutural  callosity;  body  whorl  below  scarcely  distinguishable  from 
the  non-umbilicate  varieties  of  Pa.  vetusta,  while  above,  the  shoulder 
and  the  sutural  folise  at  once  definitely  characterize  the  species. 
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Locality. — Sroiley's  Bluff,  Brazos  River,  2  miles  above  the  mouth 
of  Pond  Creek,  Milam  Co.,  Tex. 

Qeoloffidil  horizon. — Midway  Eoceue. 

Type. — Texas  State  Muaeutn. 
FModoliTft  MtrampU.  var.  panpar  nov.  var.    PI.  S.  flg.  t. 

Oanu  TERIIISCALA. 
TtBolieal*  trapaqnM*  dot.  sp.    PI.  8,  flg.  7. 

Specijie  eharacterimiion. — Size  and  geoeral  form  as  shown  by  the 
figure;  whorls  12  or  more;  Duclear  4  smooth  and  polished;  fi-11 
traversed  by  tine  sharp  longitudinal  cnstai  and  numerous  spiral  lines, 
the  latter  consisting  of  five  coarse  lines  occupying  the  medial  and 
hasal  portions  of  the  whorl  and  as  many  microscopic  lines  on  a  sub- 
Butural  zone;  body  whorl  generally  hut  imperfectly  preserved,  sculp- 
turing as  in  the  whorls  immediately  above,  the  base,  however,  being 
exposed,  shows  from  I'i  to  15  strong  spiral  lines. 

LocalUies.  — Mosley'e  Ferry,  Brazos  River,  Burleson  Co. ;  Sraitb- 
ville,  Bastrop  Co.,  Tex. 

Geological  horizon. — Lower  Claiborne  Eocene. 

Type. — Texas  State  Museum. 
T.  trapaqaara,  var.  an^na  nov.  var. 

Slightly  shorter,  more  angulated,  and  with  a  broad  subsutural  band 
without  strong  revolving  striie. 

Locality. — Smithville,  Bastrop  Co. ,  Tex. 

Mieal  /(oruon. — Lower  Claiborne  Eocene. 
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0eniit  STBNOLA. 
flj^'^'xiola  trapaquaia  nov.  sp.    PI.  8,  fig.  10. 

Specific  characterizaiian. — Size  and  general  form  as  indicated  by 
the  figure ;  whorls  7 ;  1  small,  sinistral ;  2-7  polished,  slightly  tumid, 
wit;]i  a  well-marked  suture;  aperture  moderate,  striate  within;  one 
strong  plait  on  the  columella. 

Jljocalities. — Smith ville,  Bastrop  Co. ;  Jones'  farm,  Hurricane 
Ba.y ou,  Houston  Co.,  and  in  Mr.  Singley's  collection  from  Mosley's 
Ferry. 

Geological  horizon.  — Lower  Claiborne  Eocene. 
"^ype, — Texas  State  Museum. 


Oenut  PTBTTLA. 

P.   f  Snsofieula)  tezana  nov.  sp.    PI.  8,  tig.  11. 

O4iontopol:^s  texana  Aldr.     Labelled  specimens  from  Aldrich,  now  in  the 

U.  S.  Nat.  Mas. 
^^olutilithesf  recta  Aldr.,  MS.  plates,  pi.  2,  figs.  12,  12a. 

Srpecific  charcusteriaatlon. — General  form  as  indicated  by  the  figure; 
wtiorls  (in  a  mature  specimen)  at  least  6 ;  apex  obtuse;  whorls  1,  2 
smooth;  3  spirally  striate  in  part,  and  in  part  striate  and  costate; 
4  and  5  with  spiral  raised  lines  alternating  in  size,  and  vrith  longi- 
tudinal folds  or  costse,  the  latter  occasionally  becoming  varicose; 
body  whorl  marked  by  four  spiral  lines  on  the  humeral  region,  be- 
low by  three  series  of  spiral  lines,  and  by  about  twenty  rather 
irregular  longitudinal  costse;  outer  margin  of  the  labrum  sharp, 
^thin  thickened  and  with  rather  irregular  crenules;  columella  gen- 
erally smooth;  but  sometimes  with  two  irregular  swellings  just  below 
^^  point  of  greatest  curvature. 

This  is  a  very  strange  form.  The  apex  is  very  obtuse  and  the 
nuclear  whorls  as  a  whole  are  generally  deflected  somewhat  from  the 
^xia  of  the  adult  shell.  So  far  the  species  is  a  true  Pyrula,  More- 
over the  striation  is  that  of  PyruloL,  but  the  costation  is  more  irregu- 
1**"  than  in  any  of  the  known  species  of  that  genus;  in  fact  it  varies 
"^*^  moderately  fine  Pyrula-like  lines  to  strong  varices.  The 
sw^llingg  QQ  lY^Q  columella,  though  in  no  wise  true  plaits,  are  worthy 
o*  Uote.  They  are  evidently  of  the  same  origin  and  nature  as  those 
M^  Mazzalina, 

LocalUlcs, — Mosley's  Ferry,  Brazos  River,  Burleson  Co.,  Little 
Bt'azos  River,  near  iron  bridge;   Cedar  Creek,  Lee  Co.;    Dunn's 
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Ranch,  RobertsoD  Co.     ThU  spedee  is  also  found  in  various  places 
in  Bienville  PariBh,  La.,  and  in  MiBsiaaippi  2}  miles  east  of  Newton. 

Geological  futrUon, — Lower  Claiborne  Eocene. 

Type. — Texas  State  Museum. 

0«nu  GTFKSA. 
GTpnM  k«nnfld;t  nov.  sp.    PI.  S.  flg.  13,  a. 

l^eeifie  characterUalion. — General  form  aad  size  as  indicated  by 
the  figures;  oral  or  front  surface  strongly  ribbed  tnoBversel)',  ribe 
tending  ta  divancate;  mouth  moderately  wide  above,  broad' eubmedi- 
ally  and  contracled  below  vlth  one  plait-like  fold  on  either  side; 
back  smooth  except  near  the  margins  where  there  are  strong  radi- 
ating lines. 

Locality. — Dr.  Collard's  farm.  Town  Branch,  Sparks  Heodrigbt, 
Brazos  Co.,  Tex. 

Oeoloffical  horizon. — Lower  Claibonie  Eocene. 

T)/]ie. — Texas  State  Museum. 

Oenoi  SIMELLA. 
EinuUk  taiaiik  nov.  8|<.    PI.  ».  flg.  1. 

Specific  characterization. — Size  and  general  form  as  indicated  by 
the  figure;  whorls  11 ;  1  exceedjugly  small,  smooth;  2,  3,  4,  5  smooth 
and  polished;  6,  7  faintly  and  finely  cancellated ;  8  with  small  longi- 
tudinal plioE  iTtwsed  by  minute  spiral  stria;  9,  10  more  strongly 
plicate  longiluJinally,  plicte  most  strongly  developed  midway  of  the 
whorls ;  body  whorl  plicate  MUjMiriorly  though  not  immediately  below 
the  suture;  spiral  Mtrije  very  fine  over  the  plica;  but  coarse  above 
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the  posterior  canal  extends  nearly  or  quite  to  the  apex  of  the  spire, 
and  recurving  descends  to  near  the  body  whorl.  The  only  orna- 
mentation is  the  spiral  striation  at  the  base  of  the  body  whorl,  and 
sometimes  faint  costse  near  the  apex. 

Localities. — Two  miles  east  of  Alto,  Cherokee  Co. ;  near  McBee 
School-house,  Cherokee  Co. ;  Collier's  Ferry,  Brazos  River ;  2  miles 
west  of  Alto,  Cherokee  Co. ;  Sulphur  Springs,  Rusk  Co. ;  Robbins' 
well,  Houston  Co.,  Tex. 

Geological  horizon, — Lower  Claiborne  Eocene. 

7\(pe. — Texas  State  Museum. 

Oenus  CEBITHIUM. 
Cerithium  webbi  nov.  sp.    PI.  9,  fig.  3. 

Sjtecific  characterization, — Greneral  form  of  young  specimens  as 

shown  in  the  figure;  whorls  about  9 ;   spiral  ones  marked  by  two 

submedial  approximate  spiral  rows  of  crenules  or  nodes  above  which, 

and  just  below  the  suture,  is  a  third  row  with  smaller  crenulations ; 

suture  deep  and  broad;  body  whorl  marked  somewhat  as  those  above 

though  the  lower  submedial  row  of  crenules  is  faint,  and  below  it  to 

the  end  of  the  beak  occur  spiral  raised  lines  of  varying  strength ;  the 

entire  surface  is  apparently  covered  with  minute  revolving  lines; 

lines  of  growth  on  the  body  whorl  start  at  right  angles  to  the  suture 

above,  pass  downward  to  the  middle  of  the  whorl,  curve  gradually 

forward  and,  after  reaching  the  base  of  the  whorl,  slowly  again  curve 

backward  and  pass  downward  on  the  canal. 

Locality. — Rio  Grande,  13  miles  by  river  below  Laredo,  or  9  by 
river  above  the  Webb-Zapata  County  line,  Texas  side. 
Geological  horizon. — Lower  Claiborne  Eocene. 
Tiffje. — Texas  State  Museum. 

Ccrithinm  penrotei  nov.  sp.    PI.  0,  fig.  4. 

S})€cific  characterizatio7i.  — Whorls  at  least  1 5,  gradually  tapering, 
ornamented  as  follows:  by  (1)  about  seven  laterally  compressed, 
oblique  subcentral  or  basal  nodes,  or  costic  on  each  whorl,  those  on 
tbe  smaller  whorls  of  the  spire  not  so  distinctly  defined  as  represented 
^y  the  figure;  by  (2)  spiral  lines  or  striie,  about  five  of  which  are 
strong  and  occupy  the  lower  one-third  of  each  whorl,  three  or  four 
™ore  are  finer  and  occupy  a  narrow,  irregular  central  zone,  while 
four  or  five  more  occupy  the  upper  or  non-costate  portion  of  the 
whorls. 
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The  costffi  on  the  Mveral  whorls  are  arranged  in  lines  oomspond- 
ing  in  direction  to  the  obliquity  of  the  coetffi. 

Unfortunately  only  fragments  of  this  large  Ceritkium  have  been 
found;  it  doubtless  measured  eight  or  t«n  inches  in  length  when  en- 

Lotsality. — Smlley's  Bluf)',  Brazos  River,  2  miles  above  the  mouth 
of  Pond  Creek.  Milam  Co.,  Tex. 

Qeologieal  horizon. — Midway  Eocene. 
Type. — Texas  State  Museum. 

Oana*  XE8ALIA. 
Kaialis  oUlbomeluil  Cod.  (MS).    PI.  e,  Ag.  G. 

Specific  charaelerizalioru. — Size  and  general  form  aa  indicated  by 
the  figure;  whorls  about  15;  sides  of  the  whorls  nearly  rectilinear; 
udee  of  the  spire  takeu  as  a  whole  slightly  concave;  surface  of  each 
whorl  ornamented  by  spiral  Hues  of  three  sizes,  of  which  there  are 
from  five  to  seven  of  the  first  and  second,  and  double  that  number 
of  the  third  magnitude,  the  latter  are  mere  strise;  lines  of  growth 
faint  or  obscure;   suture  well  defined  but  very  narrow. 

This  species  is  similar  in  some  respects  to  Conrad's  Me»ali^  vetusta, 
but  can  at  once  be  distinguished  by  the  following  difierences:  etai- 
boniemi^  has  two  or  three  rnore  whorls;  the  sides  of  the  spires  are 
concave  and  not  conves  as  in  that  of  vetui'ta;  the  suture  is  less  dis- 
tinctly marked  by  a  shoulder  below  it;  there  is  a  total  lack  of  those 
strong  lines  or  folds  of  growth  so  characteristic  of  vetugla ;  the  lower 
a  of  the  tioilv  whorl  is  more  sharply  defined. 
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Creek,  PleamDtOD,  Ataaoosa  Co.,  Tex.  Also  5  miles  southeast  of 
Gibbsland,  and  2  miles  southeast  of  Mt.  Ijebauon,  Bienville  Parish, 
La.;  4  miles  west  of  Elnterprise,  Miss. ;  base  of  blufi'  at  Claiborne,  Ala. 

Specimens  from  the  last-mentioned  locality  are  somewhat  less  broad 
It  hase,  more  strongly  striated  spirally,  and  with  slightly  more 
rounded  volutions  than  the  typical  Texan  form.  In  the  collection 
of  the  Academy  of  Natural  Sciences  of  Philadelphia  these  Lower 
Clailwme  forms  are  labelled  by  Conrad  **Mesalia  ciaibarnensis,'* 
I  im  not  aware  that  the  S[)ecies  has  ever  before  been  figured  or  de- 
•cribed.  It  is  one  of  the  mcist  abundant  and  characteristic  of  the 
Texan  Eiicene. 

freolofjirtil  horizon. — Ix)wer  Clail)orne  Eocene. 

Tifftf,  — Texas  State  Museum. 

Oeant  TUBBITELLA. 
TirritolU  aAsnta  (xmbb,  var.  houttonia  nov.  vmr.    PI.  9,  fig.  6. 

This  variety  diflfers  from  typical  uaauta  in  being  much  broader  at 
base,  and  having  its  whorls  rounded  or  slightly  carinated  submedi- 
ally.  It  is  generally  somewhat  larger  than  the  typical  form,  and  is 
doeelv  related  to  Conrad's  Memlia  lintea. 

htcaliiie*. — Rio  Grande,  at  Webl)-Zapata  County  line;  Elm  Creek, 
near  Beuchley;  Alum  Bluff  Trinity  River,  Houston  Co.;  Dunn 
Ranch,  Rol)ertson  Co.  Also  in  South  C-arolina,  near  Orangeburg 
C.  H. 

^ieofogiral  horizon. — I»wer  Chiil)orne  Eocene. 
Tyy'^. — Texas  State  Museum. 

TmniUlU  dnmblti  nov.  up.    PI.  9.  tig.  7. 

Sf^rifir  rhararierizatioii.  —  i^uje  and  general  form  as  shown  by  the 
6gure:  whorls  al)out  15:  the  lower  two  to  four  .show  an  obtuse  basal 
carination  while  almve,  this  feature  is  not  so  apparent;  surface 
marked  by  raise<l  spiral  lines  alternating  in  si»s  the  carina!  zones  of 
th«  lower  whorls  are  niarke<i  by  two  somewhat  8tn)uger  lines;  lines 
of  growth  plainly  cutting  the  spiral  lines  and  causing  them  to  appear 
under  a  glass  like  diminutive  strings  of  l)eud!*. 

This  species  reminds  one  somewhat  of  T.  aiabmnienjtin  Whitf'.,  but 
m  UHMt  probably  nearest  allie<l  to  T.  injrutjranulata  Gabb  (Geol. 
8urv.  Cal..  Pal.,  vol.  1.  1M64.  p.  212.  pi.  :52,  fig.  271h,  from  near 
Mmrtinex.  Cal.  Wherever  the  lini^s  of  growth  are  strong  over  the 
lI  carina  they  tend  to  produce  an  '^infra-graiiuiata**  ap[)earance. 
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LoealUies. — Moeley's  Ferry,  BrazOB  lUver,  Burleeon  Co.;  Cedar 
Creek,  Wbeelock  League;  well  at  Collie  Sta.,  Brazoe  Co. ;  Cmd[>- 
bell  Creek,  Robertson  Co. 

Oeologioal  ftoritoti.—lxtvuT  Claiborne  Eocene. 

Type. — Texas  State  Muneum. 

Tnrritall*  dntexsta  dov.  ap.    PI.  0.  HK'  <^. 

Spec^  charade rizalian. — Whorls  (in  a  cwmplete  Bpeciuien)  about 
15 ;  all  marke<I  by  two  aubcentral  carina!  linee  together  with  one 
amall  one  juet  below  and  one  juBt  above  the  Buture. 

Besides  the  oniamentatioo  shown  on  the  specimen  figured,  there 
are  usually  al>out  four  spiral  stria'  on  each  whorl  between  the  upper 
carinal  and  Bubsutural  line ;  between  the  two  strong  carioal  lines 
there  is  often  a  faint  Btria;  likewise  one  often  appears  just  below  the 
lower  carina.  When  fully  atriated  thi^  apecies  bears  a  geueral  re- 
semblance to  T.  arenleolii  and  T.  arnnii-ofa  var.  brantteri,  but  may 
be  distinguished  at  once  by  the  [persistency  of  the  bicariuate  feature 
of  the  whorls  to  the  very  apex.  The  apical  whorls  of  T.  aremeola 
and  variety  ore  iinicarinate  somewhat  as  in  T.  carinata  H,  C.  Lea  ■ 
(  T.  apila  De  Greg. ).  It  will  ixt  obBerved  that  in  Meyer's  carefully 
drawn  figure  of  T.  caritiala  H.  C.  I>e»,  in  the  Proo.  Ac  Nat.  Sci. 
Phila.,  18«7,  p.  54,  pi.  3,  fig.  1,  la,  two  ciiriiire  are  represented  on 
each  whorl,  but  it  is  the  upper  one  which  predominates  on  the  apical 
whorls:  in  duteMtt'i  it  is  the  lower. 

Ijocalities. — Elm  Creek,    Lee  Co.;  Taylor's  well,  5  miles  eoiilh- 
,  Robertson  (.b.  )hi)ecimeus  in  the  U.  8.  Nat.  Mus 
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(the  only  known  specimen)  as  indicated  by  the  figure;  number  of 
whorls  unknown,  ornamented  by  (1)  fine  even  spiral  strise,  (2)  a 
subsutural  row  of  pustules  or  crenules,  and  (3)  a  slightly  raised  or 
fisunt  ridge  at  the  base  of  each  whorl  becoming  obsolete  in  the  lower 
whorls,  but  increasing  in  strength  above  so  as  to  nearly  equal  in  size 
the  subsutural  line  of  crenules. 

Locality. — Black  Bluff,  Brazos  River,  extreme  northern  limit  of 
Milam  Co.,  Milam  Bluff  of  Penrose's  Report. 

Geological  horizon. — Midway  Eocene. 

I)ff)€. — Texas  State  Museum. 

Oennt  80LAEIUM.     ^ 
Solarium  hnppertii  nov.  sp.    PI.  9,  fig.  10,  a. 

Specific  charactervsation. — Size  and  general  form  of  young  speci- 
mens (no  adults  have  thus  far  been  found)  as  shown  by  the  figure; 
whorls  3;  mouth  roughly  hexagonal,  bounded  by  the  following  lines: 
(1)  the  upper  margin  of  the  whorl,  extending  from  a  bicrenulate 
suture  to  a  peripheral  row  of  crenulations;  (2)  the  exterior  lateral 
margin  of  the  whorl,  extending  from  the  row  of  crenulations  just  men- 
tioned to  a  second  or  medial  row ;  (3)  the  exterior  sublateral  margin 
of  the  whorl,  extending  from  the  medial  row  of  crenulations  to  the 
basal  row;  (4)  the  basal  margin  of  the  whorl,  extending  from  the 
basal  row  of  crenulations  to  an  interior  sublateral  row;  (5)  the  um- 
bilical margin;  (6)  the  margin  of  contact  with  the  penultimate 
whorl. 

This  shell  is  flat  or  discoid  like  the  youn^  of  most  members  of  this 
^nus. 

Locality. — Smithville,  Bastrop  Co.,  Tex. 

Geological  horizon. — Lower  Claiborne  Eocene. 

Type. — Texas  State  Museum. 

Solarium  bastropentis  nov.sp.    PI.  0,  fig.  11,  a. 

Specific  characterization. — Size  and  general  form  as  indicated  by 
the  figure;  whorls  4J;  spire  very  low,  marked  only  by  the  suture 
and  a  fine  line  just  above  it;  body  whorl  depressed,  somewhat  cari- 
nate,  marked  on  the  periphery  by  three  raised  lines,  and  near  the 
umbilicus  by  radiating  lines  of  growth. 

Locality. — Smithville,  Bastrop  Co. ,  Tex. 

Geological  horizon^ — LoWer  Claiborne  Eocene. 

Type.  — Texas  State  Museum. 
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Oanoi  AlUUBOFSIS. 
Amanroptli  linKlByi  nov.  sp.    Fl.  9.  flg.  13. 

Specific  characterisation. — Geoeral  form  and  size  u  indicated  by 
the  figure;  spire  poioted  and  high;  whorls  7;  body  and  penultimate 
whorle  shouldered  above  as  in  N.  reevrva;  umbilicus  small,  partially 
hiddeu  by  the  labium ;  margia  of  the  Rperture  sharp,  reflected. 

This  species  might  be  raistflken  for  the  young  of  recurva  were  it 
Dot  for  the  fact  that  the  two  have  differently  formed  umbilici.  In 
recurva  there  is  a  ridge  formed  by  the  continuation  of  the  lower 
margin  of  the  aperture  that,  after  passing  below  and  to  the  left  of 
the  umbilicus,  winds  tip  into  the  same  as  described  by  Aldricb.  In 
singletfi  the  lower  margin  of  the  aperture  stands  out  sharply.  If 
traced  upward  and  inward  it  will  be  found  to  follow  the  labium 
about  one-third  way  across  the  umbilicus  and  then  to  wind  up  into 
the  same. 

Locality. — Cedar  Creek,  Lee  Co.,  Tex. 

Geological  horizon. — Lower  Claiborne  Eocene. 

Ti/pe. — Collection  of  J.  A.  Singley. 

Oenai  DILLWTHELIA. 
DUlwynslUt  Uxana  nor.  ap.    PI.  »,  Hg.  13. 

Specific  characterization. — Size  and  general  form  as  indicated  by 
the  figure;  whorls  4;  spiral,  smooth,  and  shining;  body  whorl  nearly 
smooth  but  showing  a  slight  tendency  to  bear  furrows  or  lines  radiat- 
ing from  the  suture;  umhilicns  small;  mouth  round. 


1896.]  NATUKAL  SCIENCES  OF    PHILADELPHIA.  86 

somewhat  of  the  upper  surface  of  Solarium  bellaatriatum ;  body 
whorl  rather  large,  rounded,  slightly  flattened  above,  with  imlistinct 
radial  lines  or  lines  of  growth,  flattened  slightly  below,  rugose  near 
the  umbilicus;  umbilicus  small.  Solarium-like,  rendered  somewhat 
hexagonal' by  the  protruding  peripheral  dentes;  mouth  round;  shell 
rather  thick;  general  appearance  like  Dillwynella  naticoides. 

Locality, — Elm  Creek,  Lee  Co.,  Tex. 

Geological  horizon. — Lower  Claiborne  Eocene. 

T)ff>e. — ^Aldrich's  collection.^ 

EXPLANATION  OF  PLATES. 

Plate  1. 

Fig.  1.    Modiola  hovMonia  nov.  sp. 

Fig.  2.    Modiola  texana  Gabb. 

Fig.  3.    Leda  bastropejisis  hov.  sp. 

Fig.  4.    Leda  milamensis  nov.  sp. 

Fig.  6.    Leda  houstonia  nov.  sp. 

Fig.  6.    Adrana  aldrichiana  noV.  sp. 

Fig.  7.     Venericardia  trapaquara  nov.  sp. 

Fig.  8a  Astarie  smiihvillensis  nov.  sp.     (Typical). 

Fig.  9a,  b,  c.  The  same,  small  variety. 

Fig.  10.    Crassatella  antestriata  Gabb. 

Fig.  10a  The  same,  viewed  from  within. 

Plate  2. 

Fig.  1.  Orasaaiella  texana  Heilp. 

Fig.  2.  Crasmtella  texalta  nov.  sp. 

Fig.  3.  Orassatella  trapaquara  nov.  sp. 

Fig.  3a  The.  same,  viewed  from  within. 

Fig.  4.  Sphcerella  anteproduda  nov.  sp. 

Pig.  6.  Meretrix  texacola  nov.  sp. 

Fig.  6a  The  same,  viewed  anteriorly. 

Fig.  6b  Smaller  variety  of  the  same  species. 

Plate  3. 

Fig.  1.    Tellina  tallicheti  nov.  sp. 
Fig.  2.    SUiqua  simondsi  nov.  sp. 
Fig.  3.     Ceronia  nngleyi  nov.  sp. 
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Fig.  3b  Smaller  individual  of  the  eanie  spedea. 

Fig.  4.  Periphma  roHardi  nov.  Bp. 

Fig.  5.  Corbula  aldrinhi,  var.  fmithmlkmU  nov,  var. 

Fig.  5a  The  game,  lesser  value. 

Fig.  6.  Marie«ia  iexatta  nov.  sp. 

Fig.  7.  Riitffifiila  trapaquara  oov.  sp. 

Fig.  8.  Volvulai  smi(hviUeiiM«  no7.  sp. 

Fig.  9.  Cylifhnella  niytoimt  nov.  sp. 

Fig.  9a  The  specimen  lalielled  •'Volvwhi   minulimma"  in  thi 

collection  of  the  Academy. 

Fig.  10.  Teiebra  iexagyra  nov.  sp. 

Fig.  11.  Terebni  hinigUjitia  nov.  Sp. 


Platk  4. 

1.  Terebra  hiiunlonia  var.     - 

2.  ConvH  smith  vUIeiim  nov.  sp. 

3.  Pleuroloma  engtrierina  nov.  sp. 

4.  PI.  (PleurofomeUa)  anacnna  nov.  sp. 
6.  PI.  {•iurciila)  t/abhi  (Jonrad. 

6.  PI.  (Sure>ila>'moin-ei  Gahh. 

6a  A  somewhat  larger,  more  carinated  specimen. 
6b  A  fltrongly  denticulate  specimen. 

7.  PUurotoma  beadata  nov.  sp. 

8.  Pleuroloma  vaiii/ham  nov.  sp. 
Pteuriiluma  hiiji/zi; 
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Fig.  11.  fY.  {Bormmia)  plenta  no  v.  sp.  by  Aid.  &  Har. 

Fig.  1  la  Apex  of  a  very  young  and  perfect  specimen. 

Fig.  12.  PL  {Etwheiiodon)  reticuicUoides  nov.  sp. 

Fig.  13.  PL  (Tamnis)  Jinexa  now,  sp. 

Fig.  14.  fV,  {Clathurefla*)  fmiufr  nov,  sp. 

Fig.  1 5.  PL  ( Beltt)  rebeccfr  nov.  sp. 

Plate  6. 

Fig.     1 .  Canrellaria  ixinone*  nov.  sp. 

Fig.     2.  Can,  jMinones,  var.  HmithviUensU  nov.  var. 

Fig.     3.  Can,  jMinones,  var.  junijiera  nov.  var. 

Fig.     4.  Canceilaria  ])enn)sei  nov.  sp. 

Fijr.     5.  Canceilaria  bastropensis  nov.  sp. 

Fig.     6.  Cancfllaria  nlmvia  nov.  sp. 

Fig.     7.  Volvaria  gabhinna  Aid.  MS. 

Fig.     M.  Volutilithes  (Ltlli  nov.  sp. 

Fig.     8a  A  smoother  variety. 

Fig.     9.  Giricella  demism,  var.  texana  Grabb. 

Fig.  10.  Caricella  snbangulaia,  var.  cherokeeiMis  nov.  var. 

Fig.  11.  Ttirrintla  texana  nov.  sp. 

Fig.  12.  Ijevifusus  irabeatoides  nov.  sp. 

Fig.  1 2a  Apex  of  the  same  magnified. 

Fig.  1 3.  Ijatirm  fintjleyi  nov.  sp. 

Fig.  Via,  Small  variety  of  the  same. 

Plate  7. 

Fig.     1.  Strejmdnra  firui*  Qnhh, 

Fig.     2.  FtiJfns  boMntiten^ii^  nov.  sp. 

Fig.     3.  FuMun  oistrarupU  uov.  sp. 

Fig.     4.  Ffutus  mortoni,  var.  tnortoniopgis  Gabb. 

Fig.     5.  Fusun  nunioni  var.  rtnexun  nov.  var. 

F\)Z.     6.  ClavilithrH  regexus  uov.  sp. 

Fig.     7.  Qavilithe^  humenmts,  var.  Uxanus  nov.  var. 

Fig.     M.  Clamlitheii  ketmedyanui*  uov.  sp. 

Fig.     9.  Chrysodomuit  fMirbraznna  nov.  sp. 
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Plate  8. 

Fig.     1.  Clavilitkee  (  PapUlina)  dumogm,  var.  Irapaquarv 

Fig.     2.  Asians  basiropetmt  nov.  sp. 

Fig.     3.  Pteudoliva  ostrarupis  nov.  sp. 

Pig.     3a  The  aaroe,  front  view. 

Fig.     4.  ft.  ottruritpit,  var.  pauper  nov.  var. 

Fig,    5.  Murex  futaies  nov.  ap. 

Fig.    6.  M.  ( OdontopolyB)  eompeorhylu  Gabb. 

Fig.     7.  TenuUcala  trapaquara  nov.  §p. 

Fig.     8.  T.  Irapaqaara,  var.  engona  nov.  var. 

Fig.     9-  Piframidella  batlropetme  nov.  ap. 

Fig.  10.  Sifrnola  trapaquara  nov.  sp. 

Fig,  11.  Pjfrula  (^Fusofiettla)  texana  nov.  sp. 

Fig.  12.  Gypraa  Icennedyi  nov.  ap. 

Plate  9. 


Fig 

1. 

RimdUi  texa'M  nov.  ap. 

Fig 

2. 

R.  Uxana,  var.  j^ana  nov.  var. 

l-ig 

3. 

Cerilhium  webbi  nov.  ap. 

Fig 

4. 

Ceritiimm  peitroaei  nov.  sp. 

Fig 

6. 

Mesaiia  elaibomenti*  Con. 

Fig 

6, 

Titrriiella  nrauia,  var.  boueUmia 

Fig 

6a 

T.  fuwiitx,  typical. 

Fig 

7. 

TMmUUa  dimblei  nov.  ep. 

Fis 

S, 

Tarrltella  d,iUxal»  oov.  sp. 
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THE  SOCEVE  TSBTIABT  OF  TEXAS  EAST  OF  THE  BRAZOS  BIYEB. 

BY    WILLIAM    KENNEDY. 

Sin<ie  the  puhlicntion  of  Dr.  Hilgani*s  report  im  the  Geology  of 
Mi£«i:«>ippi  probably  no  other  publication  occupies  so  prominent  a 
place  anion*;  the  geological  literature  of  the  tertiary  depot^itfi  of  the 
(iulf  coastal  8l<)|>e  as  the  **  Tertiary  ami  Cretaceous  Strata  of  the 
TuK*alooe^  Touibigl>ee,  and  Alabama  Rivers/'  by  Smith  and  Joho- 
H»tL'  The  Tertiary  section  there  shown  has  been  recognized  not 
only  a2<  the  section  of  the  Alabama  beils,  but  has  also  been  con- 
»iilere<l  as  typic*al  of  the  whole  tertiary  areas  along  the  Gulf  coast 
I  hill  ^vb  that  the  Gulf  section  has  l)een  practically  determined 
and  its  fauna  lar^*ly  reconled  in  this  section,  but  he  considers  that 
ini{M>rtant  information  and  a  rich  fauna  may  be  obtained  from 
tlie  Texas  section,'  and  lately,  Harris,  in  s|)eaking  of  the  same  Bul- 
letin, Mays:  "It  was  not  until  IW6  that  the  typical  section  of  Ameri- 
can marine  Eocene,  namely,  that  of  Alabama  was  publisheti."* 

At  that  time  ( 18H8)  very  little  was  known  regarding  the  Texas 
Tt*rtiarv.  I>esiiltor\'  work,  it  is  true,  had  been  done  bv  several 
«dR*erven*,  ami  S(»me  fossils  figured  and  describe<l  by  Gabb  and  others, 
but  no  continuous  or  connecteil  work  had  l)een  attempted,  or,  if  so, 
tbe  rf«ult««  were  inaccestiible  and  unknown.  It  was  generally  con- 
ce«leii,  however,  that  it  might  be  safely  assume<l  from  the  geological 
cvHiformation  of  the  neighboring  States  that  all  or  nearly  all  of  the 
divisions  ranging  from  the  Eo-Lignitic  to  the  Gran<l  Gulf,  inclusive, 
wc-re  represented,  and  tliat  a  considerable  part  l»elonge<l  to  the 
I^iwer  Efn^ne  as  seen  at  Clailwnie,  Alabama.  aii<I  in  Clark  (  ounty, 
nrti  of  Claiborne.* 

In  lx>$l>  the  first  systematic  work  in  those  de|)0sits  was  1>egun  by 
Prof,  k,  A.  F.  Penrose,  Jr.      During  that  year  he  followed  three  of  the 

•  Itiill«-tin  43  r.  S.  (t.  S.,  by  I>r.  K.  A.  Smith  ami  Ijiwrenct-r.  Johnttm. 
'  Truth  Annual  Keuort  U.  S.  G.  S..  IHMH-Hy,  p.  U\ts. 

•  Am.  J.rtini.  of  Sri  .  Vol.  XLVII.  April.  IMM,  p.  »ni. 

•  H<-ilprin.  (4mt.  toTtrt.  CJeol.  of  U.  S..  1»*>*4.  pp.  37.  3S. 
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great  riven:  Brazos,  Colorado,  and  Rio  Grande,  flowing  acroes  the 
Tertiary  areas  of  the  State,  and  the  resulla  of  his  examinatioD  have 
been  published  in  the  First  Annual  Report  of  the  preaeDt  Geologi- 
cal Survey.'  Since  that  time  the  work  of  examining  these  beds  has 
been  carried  on  continuously  throughout  the  eastern  portion  of  the 
State  almost  altogether  by  myself,  and  the  detailed  results  of  these 
examinations,  chiefly  from  a  stratigraphic  standpoint,  have  been 
published  from  time  to  time  in  the  various  Annual  Reports  of  the 
Survey.' 

During  the  course  of  these  examinations  Prof.  Peuroee's  river  sec- 
tion along  the  Brazos  was  re-examined,  the  section  seen  along  the 
Trinity  River,  and  another  extended  section  between  the  Trinity  and 
Sabine  made,  and  exten^ve  areas  throughout  other  portions  of  East 
Texas,  were  examined  in  detail.' 

While  a  great  portion  of  the  stratigraphy  bad  thus  been  worked 
out  it  bai  only  been  within  the  last  year  that  any  of  the  immense 
collections  of  fossils  obtained  during  the  course  of  the  work  have 
been  critically  examined  and  described.' 

While  the  prediction  of  Dall  as  to  the  richness  of  the  fauna  of  the 
Texas  section  has  been  fully  verified,  various  other  conditions  have 
come  to  light  which,  while  they  largely  verify  the  Alabama  section, 
at  the  same  time  add  strength  to  the  all-important  fact  that 
the  geological  conformation  of  neighboring  States  cannot  always  be 
relied  upon  as  a  guide  to  the  geology  of  any  portion  of  the  southern 
r  Gulf  Tertiary. 
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Alabama  sectioD  :* — 

Feet. 

Upper —  (  Coral  Limestone,  Vicksburg  ?    .    .  150 

W bite  Limestone   •<  Vicksburg  (Orbitoidal) 140 

(  Jackson 60 

\MiAA\     (Claiborne      140-145 

^^  .niaaie  |  Bui^^j^ne - 300 

m  (  Hatchetigbee. 175 

t:  Woods  Bluff 80-85 

Bells  Landing  .    .    .  * 140 

Lower — lignidc  <{  Nanafalia 200 

Mathews  Landing,  Naheola. .  130-150 

Black  Bluff 100 

,  Midway 25 

In  tbe  American  Journal  of  Science  Mr.  Harris  presents  a  gen- 
eral section  of  tbe  Eocene  series  of  the  Southern  States.  This  is 
based  to  a  considerable  extent  on  the  Alabama  section,  but  modified 
to  include  and  harmonize  with  his  own  observations.  '^  This  section 
is: — 

HlBfM.  Sob-ctages. 

(  Coral  Limestone 

Vicksburg  }  Vicksburg  Beds 

(  Red  Bluff  Beds 

«    ,  (  Moody's  Branch  Beds 

jacKson   {  j^^^,^  j^yj^  j^  g^ 


J 

B 


m  •!„        I  White  Bluff  Maria  (Mk) 

I  t  Ostrea  selkeformis  Beds 

r«i  'u         \  Lisbon  Beds 
ClMborn.  1  Buhntone 


(Hatchetigbee  Beds 
Wood's  Bluff  Beds 
C  Bell's  Landing  Beds 
Bell's  Landing    }  Gregg's  Landing  Beds 

(  Nanafalia  Beds 

(  Mathew's  Landing  Marl 
Midway    i  Black  Bluff  Clays 
t  (^  Midway  Clay  and  Limestone 

Tbe  work  of  the  Texas  survey  shows  the  Eocene  Tertiary  of  that 
fXMtioo  of  the  State  lying  east  of  the  Brazos  River  to  have  a  see- 
ti<io  of: — 

•  BalWOa  4S,  U.  8.  G.  a,  bj  E.  A.  Hmith  and  L.  C.  Johnson,  p.  18. 
••  Umrria.  Aa.  J.  of  8c.  Vol.  XLVII,  April.  1804,  p.  804. 


Lower  Claiborue 


tJgnitic 
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B.  Sub-Btages.  Tblcknew. 

Feet. 

Frio  Clays. 160 

Fayette  Sands 400 

Yegua  Clays. 1,000 

Marine  Beds 650 

1  Queen  Citv  Beds  .......   60-70 

1  Lignitic  Beds. 1,000 


w- .           (  Basal  or  Wills  Point 
"^'.•^^'^y     1       Clays 


260 

Tbe  above  section  includes  the  whole  of  the  Eocene  deposits 
recc^nized  in  east  Texas.  As  noted  by  Dr.  Longhridge"  the  white 
limestones  of  the  Claiborne  are  absent  and  neither  the  Vicksburg 
nor  Jackson  stages  liave  been  rec(^nized,  either  paleontolo^cally  or 
stratigraphically,  although  both  of  these  are  reported  as  occnrring 
a  few  miles  to  the  eastward  in  Louisiana.  Tbe  celebrated  Cl^borne 
sands  are  also  absent. 

No  strata  that  might  litholofiically  be  referred  to  the  Odrea  «•^ 
taformin  beds  have  been  recognized.  0.  eellftformii  var.  divart- 
cala  Lea,  occurs  in  considerable  numbers  throughout  the  upper 
division  of  the  Marine  beds,  and  although  increasiag  in  number  as 
this  fossil  ascends  the  scale,  it  can  nowhere  be  said  to  be  more  char- 
acteristic of  any  of  the  beds  than  many  of  the  other  species  found 
in  association  with  it.  This  form  of  O^rca  has  a  vertical  range  of 
a  little  over  two  hundred  feet. 

It  may  also  be  said  tiiat  no  deposits  corresponding  to  the   Buhr- 
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Into  the  general  section,  however,  three  divisons  of  the  Lisbon 

Btage  have  to  be  introduced,  all  of  which,  so  far  as  at  present  known, 

are   peculiar  to  Texas.     There  are  (a)   Frio  Clays,   (b)  Fayette 

Sands,  and  (c)  Yegua  Clays.     These  overlie  the  marine  beds  in  the 

xeverse  of  the  order  here  given  and  together  aggregate  a  thickness  of 

nearly  1,500  feet  in  East  Texas,  while  farther  west  this  may  be  con- 

siderably  exceeded. 

Frio  Clays. 

These  clays  form  the  uppermost  division  of  the  Eocene  Tertiary 
fl0  shown  in  the  Texas  section.     They  comprise  a  series  of  dark-blue, 
red,  green,  brown,  and  yellow  clays  when  wet     They  weather  to  pale 
blvie,  light  red,  watery  green,  gray,  and  pale  yellow  upon  exposure 
ax^d  drying.    In  many  places  they  carry  numerous  calcareous  nodules, 
bs^rd  when  freshly  exposed,  but  in  contact  with  the  air  they  soon  become 
•oft  and  powdery,  coating  the  exposures  of  the  banks  and  outcrops 
with  a  fine,  limy  powder,  and  the  clays  themselves  may  be  regarded 
as  more  or  less  gypseous  throughout.     In  structure  these  deposits  are 
Bometimes  laminated  or  partially  stratified,  but  throughout  their  greater 
extent  are  massive  and  heavy  bedded.     The  East  Texas  deposits  ap- 
pear to  be  unfossiliferous,  but  a  considerable  extinct  tauna  is  reported 
irom  the  beds  lying  in  the  central  and  western  portions  of  the  State. 
Although  reported  as  forming  extensive  deposits  and  covering  a 
wide  area  throughout  the  region  west  of  the  Brazos"  these  clays  thin 
out  and  are  so  covered  by  the  overlapping  Neocene  deposits  to  the 
o^t  of  that  river  that  their  existence  has  only  been  noted  at  a  few 
places.     East  of  the  Brazos  these  clays  were  first  observed  a  short 
distance  east  of  the  town  of  Corrigan,  in  Polk  County,  where  the 
■ttJtion  shows  them  to  be  dark- blue  gypseous  clays"  and  to  lie  between 
two  beds  of  sandstone.     Thirteen  miles  farther  east,  near  Fleming," 
^  extensive  outcrop  of  the  same  clays  appears.    Here,  however,  they 
Present  their  calcareous  features  and  appear  to  be  devoid  of  selenite 
Wid  are  about  160  feet  in  thickness.     Small  outcrops  appear  at  in- 
tervals along  the  Trinity  and  Sabine  Railway  and  at  Summit,  in 
^yler  County,  a  section  of  a  cutting  on  the  Southern  Pacific  Railway 
BU0W8  the  Frio  clays  to  be  about  eighty  feet  in  thickness  and  to  be 

"  Third  Annual  Beport  Geol.  Survey  of  Texas,  p.  116. 

"  Third  Annual  Beport  Geol.  Survey  of  Texas,  pp.  62-63,  and  117-118. 

^*  Domble,  Joumalof  Geology,  Sept.,  1894,  p.  554. 
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overlaid  directly  by  the  brown  and  gray  saodB  of  the  la(£M  Tflrtaaiy. 
The  following  sectioo  combiued  from  two  cuttingB  at  Summit  Stadon 
shows  the  relations  of  the  Frio  clays  to  the  overlying  and  underly- 
ing deposiu. " 

^     1.    Gray  sand  with  dlicious  pebbles 18  feet. 

^     2.    Conglomerate  of  silicious  pebbles  connected  by  a 
S  ferruginous  matrix  adhering  to  brown  ferrugi- 

•J  nous  sandstone,  fiiund  in  boulder  form  and  in 

8  connection  with  an  irregularly  deposited  stratiun 

"S  of  ferruginous  material  changing  gradually  to- 

S  ward  the  north  end  of  the  cutting  to  a  brown 

Si  or  pale  red  crossbedded  sand  inter  laminated  in 

g  places  with  lenticular  shaped  depodts  of  brown- 

'^  ieh-blue  or  pink  clay 10  to  13  feet. 

3.   Mottled-blue  and  brown  sand  clay 20     " 

K     4.   Pale  watery-green  sandy  clay 20     " 

£    5.    Brown  sandy  clay 25     " 

^    6.    Pale  blue  sand  and  clay IS     " 

^    7.    Dark  blue  clay  with  limy  concretions  and  gypsum 

crystals  in  places 20     " 

n'    8.    Drab  sandy  clay  becoming  gradually  the  same  as 

S  No.  8 30     " 

^       9.    Qray  saudstoDes,  coarse  grained  on  top  but  chang- 

p  ing  to  a  fine  grained  blue  stone  at  base   .    .   ,  120     " 
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careouB  clayey  iuukIb  of  the  Neocene  beds  and  the  underlying 
Fayette  sands  appear  to  justify  the  inference  that  they  form  a  con- 
tinuous belt  of  deposits,  somewhat  irregular  in  width  and  thickness, 
from  west  to  east  and  have  a  general  tendency  to  decrease  in  areal 
extent  and  thickness  as  we  go  east 

Fayette  Sands. 

The  gray  sandstones  as  described  by  Buckley  and  Loughridge 
admit  of  a  threefold  division  and  possibly  a  fourth  may  be  added 
upon  farther  examination  and  investigation,  each  being  represented 
by  beds  differing  widely  from  each  other,  both  in  lithological  struc- 
ture and  faunal  character.  The  uppermost  division  comprises  a  series 
uf  highly  calcareous  sands,  sandstones  and  clays  containing  many 
water-worn  cretaceous  shells  throughout  the  sandy  portions,  but  carry- 
ing no  indigenous  invertebrate  fauna.**  Fossil  bones  have  occasion- 
ally been  reported  from  these  beds  and  some  have  been  described  by 
Leidy"  from  Washington  County  and  farther  west  This  division, 
however,  belongs  to  the  Neocene  Tertiary.  The  middle  portion,  or 
Frio  clays,  have  already  been  described,  and  the  Fayette  sands  proper 
form  the  basal  portion  and  probably  include  the  hard  silicious  sand* 
atones  mentioned  by  Buckley. 

The  prevailing  characteristics  of  these  Fayette  sands,  as  here 
restricted,  are  gray  sandstones,  white  and  gray  clays,  and  gray  sands. 
The  sandstones  are  irregularly  deposited  and  lie  in  beds  from  a  few 
inches  to  ten,  fifteen  or  twenty  feet  in  thickness.  In  Jasper 
i  4>unty,  on  the  easteru  side  of  the  State,  these  sandstones  range 
from  four  to  ten  feet  in  thickness  and  at  Rockland,  in  Tyler  Cbunty, 
the  section  shows:'* 

1.  Gray  sand 4  feet 

2.  C\)ane  grained,   gray  sandstone 5     ** 

3.  Hard  blue  sandstone 15     '' 

Along  McManus'  Creek,  near  Stryker,  in  Polk  County,  these 
^andstcioefl  form  an  escarpment  for  nearly  a  mile  in  length  and  pre- 
sent a  solid  face  of  over  ten  feet,  and  at  Hitchcock's  quarry,  about  a 

**  F<iurtb  AddojiI  Itoport  (;«<>1.  Survey  of  TezaM.  1K08,  pp.  \^14  &»  Navmflota 
Beds. 

»•  U.  S.  <r.  Soney  of  the  Territories.  Vol.  I.  Extinct  Vertebrata,  by  J.  Leidy, 
p  t4Mtt  fM. 

■*  Third  Anniiml  Report  (teol.  Harvey  of  Texan,  1fl91.  p.  120. 
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mile  Qorth  of  Corngan,  the  Baudatones  exposed  show  a  thickDeee  of 
over  9ixt«eD  feeL  Coming  westward  the  thickness  becomes  less,  aa 
□ear  Lovelady,  in  Houston  County,  the  bedding  is  from  ten  inches  to 
two  feet.  In  Grime  County  the  thickness  has  sljll  farther 
diminished  to  from  six  to  eighteeu  inches.  Crossing  the  Navaaota 
River  the  bedding  begins  to  thicken  to  the  westward,  as  a  section 
near  Wellborn  Station  shows  them  to  have  a  thickness  of  two  to  six 
feet. 

In  texture  these  sandstones  vary  from  a  soft,  indurated  sand  of 
scarcely  sufficient  cohesion  to  be  classed  as  sandstone  to  a  hard,  close 
grained,  glassy  quartzite.  The  different  conditions  of  texture  are, 
however,  so  intermixed  that  it  would  be  difficult  to  specify  any  dis- 
tinct area  as  beiug  prevailingly  one  or  the  other.  In  Jasper  County 
the  quartzite  conditions  appear  to  prevail  in  some  sections,  while  at 
Rockland  the  rock  is  coarse  grained  and  hard,  but  shows  no  glassy 
conditions.  Again  on  the  Biggam  White  Headright  in  the  northern 
portion  of  Grime  County  Ihe  rocks  change  from  a  soft  gray  color, 
to  a  hard  gray  and  brownish-gray  sandstone  with  occasional  blocks 
showing  the  characteristic  texture  of  quartzite. " 
.  The  white  and  gray  clays  and  gray  sands  associated  with  these 
sandstones  occur  ioterbedde<l  and  interstratified  with  the  sandstone 
beds  and  vary  iu  thickness  from  a  few  inches  to  several  feet,  some  of 
the  sand-bods  reaching  a  tliickiiess  of  twenty- five  feet,  while  the  clays 
rarely  exceed  six  feet.  Many  of  the  sands  show  cross- bed  ding,  some 
of  the  beds  having  a  wavy  or  broken  stratification  showing  the 


(( 


(( 
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Cbrrigan  the  section  of  a  cutting  on  the  Houston,  East  and  West 
Texas  Railway  shows :  * 

1.  Gray  sand 3  feet 

2.  Light  gray  sandstone  containing  casts  of  Corbula 

alahamenms  Lea,  Dentalium  minutistnatum 
Gabb,  var.  dumbli,  new  var.,  Venerieardia 
pUinicosta  Lam.,  Cytherea  toi*nadonu  Harris, 
and  Calyptrophorus  velatus  Con.**  .    .    .    .  IJ  to  2. 

3.  Durated  gray  sand  or  soft  sandstone  ......      4 

The  Brazos  County  section  containing  fossils  occurs  at  Dr. 
Williams'  quarry  about  three  miles  east  of  Wellborn  Station,  on  the 
Houston  and  Texas  Central  Railway.     This  section  shows  :^^ 

1 .  Gray  sands 2to8  feet. 

2.  Thinly  laminated,  light  gray  sandy  clays  ...  2  to  8     " 

3.  Broken  sandstone  with  fossil  casts 2     ^* 

4.  Regular  and  even  bedded  sandstone 6     " 

Nos.  3  and  4  of  this  section  contain  Bulimella  kelhgii;  Plenro- 

iomn  8p.;   Caiicellaria  penrosii  n.  sp.,  Harris;   Yoldin  claibomensis 

Conrad;  Maetra  sp,;  Corbula  alabamensis  Lea;  Siliqua  simondsi  n.* 

ap.,    Harris;    Venerieardia  planicosta   Lam.;   Cytherea  haUropensis 

Harris,  and  Turritella  sp." 

West  of  the  Brazos  River  invertebrate  fossils  haye  been  found  in 
these  beds,  and  from  this  it  may  be  inferred  that  the  same  conditions 
hold  good  across  the  State. 

The  area  occupied  by  the  Fayette  beds  forms  a  narrow  belt  with 
extremely  irregular  and  as  yet  badly  defined  boundaries  extending 
from  the  bottom  lands  along  the  west  side  of  the  Sabine,  westward 
to  and  beyond  the  Brazos,  and  while  the  greatest  width  of  this  belt 
n^ay  exceed  fifteen  miles,  yet  throughout  its  greater  extent  the 
average  width  b  not  over  six  to  eight  milee.  Their  southern  mar- 
gins  dip  beneath  the  overlying  Frio  clays  and  their  northern 
Orders  rest  upon  the  gypseous  lignite-  l)earing  clays  and  sands  of  the 
Yegua  stage.  The  country  underlaid  by  these  sandstones  and  sands, 
particularly  throughout  the  eastern  portion  of  the  territory  in  Jasper, 


*  Third  Annual  Report  Geol.  Survey  of  Texas,  1891,  p.  115. 
"  Fourth  Annual  Report  Geol.  Survey  of  Texas,  1892.  p.  46. 
^  Harris  M.S.,  Monograph  of  Texas  Tertiary  Fossils. 
"  Harris  M.S.,  Monograph  of  Texas  Tertiary  fossils. 
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Tyler  and  Polk  Counties,  ia  brokeD  and  hilly  and  KO°erally  rough, 
many  of  the  hills  ri§ing  in  the  form  of  steep  side  knobs  to  elevations 
more  than  150  feet  above  the  level  of  the  river  bottomB.  The  Neches 
River  flows  along  the  northern  border  of  these  sandstooea  for  nearly 
twenty  miles  before  breaking  through  them  near  Rockland,  and 
along  the  whole  of  this  distance  the  Fayette  sands  rise  altnoet  pre- 
cipitously from  near  the  river  bank  to  altitudes  varying  from  120  to 
275  feet  above  the  river. 

The  dip  of  these  beds  is  gentle,  as  a  whole,  but  in  many  places 
faulting  and  eliding  has  obscured  the  true  dip  to  such  an  ext«nt  that 
it  is  difficult  to  tell  its  esact  rate.  Extensive  erosion  also  appears 
to  have  taken  place  throughout  the  whole  area  and  long  narrow  pro- 
jections of  the  overlying  Neocene  beds  appear  in  many  of  the 
valleys.  Along  the  eastern  side  of  Billum's  Creek,  about  two  iniles 
west  of  Colmesnil,  a  ridge  of  brown  sand  and  quartz  gravel  and 
coarse  pebbles,  fifteen  feet  thick  extends  in  a  northeastern  direction 
for  several  miles. 

The  Fayette  sands  of  Kastem  Texas  tie  up  both  stratignaphically 
and  lithologically  in  the  northern  portion  of  Washington  County,  on 
the  western  side  of  the  Brazos  with  those  recently  described  aA 
occurring  from  that  point  westward  across  the  State  by  Mr.  Dumble," 
and  may  be  considered  but  an  eastern  extension  of  the  same. 

There  can  scarcely  be  any  doubt  but  that  these  beds,  with  the  Frio 
clays  and  overlying  Neocene  ("NavosolaBeds"  of  the  Fourth  Annual 
Report  and  Dumble's  '  'Oakville  Beds"")  formed  what  was  under- 
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Jackson,  and  a  considerable  portion  of  the  Claiborne  stages  are  ab- 
sent; throughout  the  whole  of  this  part  of  Texas. 

Yegua  Clays. 

Xmmediately  underlying  the  Fayette  sands  copies  an  ext^sive  series 
of    olays  and  lignites  known  to  the  Texas  geologists  as  the  Yegua 
clays.     In  the  First  Annual  Report  of  the  Survey  these  clays  were 
considered  as  forming  a  portion  of  the  Fayette  beds  of  Prof.  Penrose 
and  were  by  him  placed  at  the  base  of  that  division^  and  belonging 
to  t;lie  same  Grand  Gulf  series  as  the  overlying  gray  sandstones  of  the 
F&yette  sands  as  now  known.     The  discovery  of  Eocene  fossils  in 
the  overlying  sandstones  as  well  as  in  the  clays  themselves  naturally 
rel^ated  the  whole  to  an  olderstageof  deposition  than  that  to  which  the 
Grand  Gulf  was  supposed  to  belong.    The  wide  lithological  variation  be- 
tween the  sandstones  and  thinly  stratified  and  laminated  lignitic  sands 
and  clays  led  to  the  separation  of  the  two  into  independent  stages 
more  in  keeping  with  their  structure  and  evidently  widely  separated 
.  manner  of  formation  and  deposition  and  the  designation    ''Y^ua 
Clays ' '  has  been  applied  to  them  from  their  development  on  the  river 
of  that  name. 

These  beds  comprise  a  series  of  dark  blue,  brown  and  gray  clays 
and  blue-brown  and  gray  sands  and  sandy  clays.  Extensive  de- 
posits of  lignites  are  also  found  throughout  the  areas  occupied  by 
them.  The  clays  are  laminated,  thinly  stratified  and  massive  and 
characterized  by  the  great  quantities  of  gypsum  either  in  the  form 
of  selenite  crystals  or  as  irregular  masses  in  a  crystalline  form  dis- 
tributed throughout  the  various  beds.  In  the  eastern  portion  of  the 
ftrea  the  laminated  gypseous  clays  are  more  prevalent  than  farther 
^^  In  Angelina  County  these  beds  are  thinly  stratified  blue  clays 
ooQtaining  small  clusters  of  minute  crystals  of  gypsum  and  occasional 
streaks  or  pieces  of  lignite  which  at  their  contact  with  the  overlying 
Fayette  sands  on  the  Neches  River  have  a  thickness  of  over  thirty- 
five  feet     The  section  at  Clark's  Crossing  shows :  *^ 

22.  Gray  sandstone  stained  brown  forming  base   of 

Fayette  sands 3  feet 

23.  Thinly  stratified  or  laminated  blue  clay  with  gyp- 

sum in  crystals,  to  river  level •!    .     35     " 

*  First  Annual  Beport  Geol.  Survey  of  Texas,  1889,  pp.  47-51. 
"  Third  Annual  Beport  Geol.  Survey  of  Texas,  1891,  p.  62. 
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The  same  characteristics  prevail  in  Houston  County  where  the 
base  compriaea  a  aeriea  of  blue  and  brown  laminated  gypaum- bearing 
beds  ahowing  a  section  of ;  " 

1.  Ferruginous  gravel  talus  irom  Cook's  Mountain.      4  feet 

2.  Thinly  laminated  brown  clays 4     " 

3.  Thinly  laminated  dark   blue    clays  with  inter- 

laminie  of  brown  sand  and  crystals  of  selenite .     6     " 

4.  Fossiliferous  brown  sand,  containing  an  exteosiTe 

fauna,  including,  among  others,  Anomia  epkip- 
pioidee  Gabb;  Volutililhei  pelroea  Conrad; 
VeiiericaTdia  pUmieoeta  Lam.;  CalyptrojAanu 
velalus  Courad,  "  and  forming  an  intermediate 
bed  of  the  marine  stage 10  to  16      " 

Towards  the  western  Hde  of  the  ^me  county  these  clays  give  place 
to  massive  brown  sands  and  clays  containing  broken  plant  remuos 
and  sheet-like  formations  of  crystalline  gypsum.     Still  farther  weet, 
in    Grime  and  Brnzos  Counties,  gray  saud  forms  the   prevailing  ' 
characteristics. 

While  towanls  the  eastern  end  of  the  area  it  may  be  broadly  stated 
that  the  clays  are  gypseous  throughout  and,  as  in  the  northern  edge 
of  Polk  County,  the  overlying  Fayette  sands  rest  upon  heavy  beds  of 
blue  gypseous- clays.  Thesaroe  conditions  do  not  hold  good  along  the 
contact  between  these  divisions  in  the  western  portion.  In  Houston 
rally  disiributeil  throughout 
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Brmzot  Counties  than  farther  east.  These  are  sometimes  laminated 
aotl  cTOSBbedded  but  the  greater  portion  is  structureless.  They  are 
often  saline,  heavy  incrustation!*  of  salt  occupying  the  beds  of 
drj  pools  and  are  of  frequent  occurrence  during  the  summer  months. 
In  places  they  contain  quantities  of  ailicified  wood  of  a  dull,  lustre- 
l^a»  appearance,  showing  a  strong  contrast  with  the  beautifully 
«*l^Uie4i  woods  of  the  overlying  Fayette  sands. 

The  lignite  deposits  of  this  division  although  well  developed  at 

ni^v  points  are  not  so  extensive,  or  nearly  ho  regular,  as  those  of  the 

^ Initio  8tage  of  the  earlier  Eocene.     Most  of  the  de()0»its  range  from 

^^o  to  four  feet,  although  from  six  to  ten  feet  are  by  no  means  rare. 

Borings  through  these  clays  show  them  to  have  an  aggregate 

thickncflii   of  nearly    1,000   feet.     A    well    nt   Lamb*s   Springs,  in 

iiriiue  County,  999  feet  deep  paj«ed  through  a  series  of  clays,  sands 

•Oil  lignites  the  whole  depth,  and  another  Iniringatthe  Agricultural 

aihl  Mechanical  College,  five  miles  south  of  Bryan,  in  Brazos  County, 

reached  the  900  foot  mark  before  the  drill  entered  the  underlying 

marine  beds.  • 

On  the  Brazos  River  the  contact  between  the  overlying  Fayette 
fwnds  and  these  clays  is  seen  on  the  south  side  of  the  James  Hope 
Survey  in  a  section  showing: 

1.    Gray  sand  and  gravel 1  foot. 

^      2.    Gray  sand  containing  great  quantities  of  siHcifiiHl 

5  wood.     The  wood  is  usually  in  large  pieces — 

X  four  to  six  feet  in  length,  and  bleached  white .      o  feet 

^      3.    Gray  indurated  sand  with  le<l^;es  of  soil  sandstone.   10     ** 

>k      4.    Gray  sandstone  jointeil  und  thinly  l)edded,  form- 

•*•  ing  base  of  Fayette  sands 8     ** 

7  5.  Dark  brown  lignitic  clay,  showin;:  yellow  bands 
fnim  I  to  i  inch  in  thickness  and  coate<l  with 
an  efflorescence  of  sulphur,  to  water  ....     20     *' 


^^ 


No.    5  correspon<ls  to  the   up|K*r  bn)wn  clay  4)f  Prof.  Penn)so*s 
;ion  of  sulphur  bluff  in  this  neighl>orhoo<l  and  a  continuation  of 
the  -«rtiou  will  give:  * 

6.  Lignite 1  foot. 

7.  (irav  sand  • -.    .       1     *• 

**  Vint  AnnuAl  Ri'port  <reol.  Survey  uf  Texas.  1HH9.  p.  M-U. 
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8.  Lignite i  foot 

9.  Interbedded  gray  sand  and  chocolate  and  greenish 

clay,  turned  white  in  places  on  the  aur&ce  .  .  20  feet 
At  Jones'  bridge,  al>out  a  mile  further  up  the  river,  the  same 
greenish  clays  are  found  in  a  aection  showing: 

1.  Yellowish  gray  sand 82  feet 

2.  Bluish-green,  sandy  clay  coDtaiaiag  fragments  of 

lignite  and  breaking  into  ovoid  blocks  ....  46  " 
and  still  farther  up  the  river  numerous  shoals  are  formed  of  the  same 
bluish-green  clay.  The  section  at  this  place  is  much  obscured  by 
river  deposits  of  a  much  later  age."     Here  we  find: 

1.  Brown  river  lOam  of  sand  and  fine  gravel  ...    IS  feet 

2.  Black  sandy  loam   and  clay   loam  mixed   with 

brown  sand  and  containing  gravel  and  a  few 

drift  pebbles 2     " 

3.  Pale  blue  clay 8    .*' 

4.  Brown  sand 1  foot 

5.  Coarse  gravel  contmning  water-worn,  cretaceous 

shells 2  feet 

6.  Soft  conglomeratic  sandstone 2  to  4     " 

7.  Bluish-green  liguitic  clay,  breaking  into  blocks 

and  containiDg  broken  plant  remains,  extending 

across  the  river  and  forming  shoals 6     " 

Noe.  4,  6  and  6  of  this  section  do  not  belong  to  these  Yegua 
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•mmller  in  tbe  upper  than  the  lower  beds.  Westward  from  the 
Necbet  the  gypsum  crystals  are,  however,  almost  exclusively  confined 
to  tbe  fifty  or  sixty  feet  at  the  base. 

The  base  of  these  clajrs  may  be  seen  in  a  bluff  on  the  Brazos 
RiTer  about  500  yards  south  of  the  mouth  of  the  Little  Brazos,  with 
tbe  following  section : " 

1.  Black  soil 2  feet 

2.  Brown  loam  with  limy  concretions  .    .        .25  feet 

3.  Fine  brownish-yellow  sand  with   occasional 

streaks  or  pockets  of  gravel 15  feet 

4.  Gravel,  with  unknown  cretaceous  shells  .  2  to  4  feet 
Yegua  clays  5.  Pale  blue  clay  unfossiliferous 5  feet 

6.  Dark  green   sand  showing  fossils  in  lower 

portion 2  to  5  feet 

7.  Dark    colored    laminated    sandy    clay    containing 

Terebra  houMonia  Harris;  Jjevifusus  trabeatoides 
Harris  n.  sp. ;  Pseudoliva  vetuda  var. ;  Pfetido- 
lira  vetutta  var.  pica ;  P.  ve<ii«^a,  var.  clausa ;  Tri- 
gonarca  corbuloidest  Con.;  Pleuroioma  (Pleuroith 
mella)  quasUes,  Harris;  Nuctda  magnifiea.  Con.; 
S  [jcda  ojmlenta,  Con.  ;  Laiints  mooreij  Gabb.  ; 
m  Corbuhi  alabamefiJtis,  I^ea  ;  Vetiericardia  platii- 
S  eosta^  I  Jim  ;  Phos  texanay  Gabb.,  var.  ;  Naiica 
aratOy  Gabb.  ;  Natica  Be^nUunata^  var.  janihinops 
new  var.  ;  SigareUis  weouManHf  Aid.  ;  V(Mia 
cUdrirhiatta^ 4  feet 

8.  Ferruginous  sandstones 8  inches 

9.  Same  as  No.  7. 

In  this  section  the  gypseous  clays  are  not  seen  nor  do  they  appear 
anywhere  in  the  river  banks.  This,  however,  may  be  expected  as 
tbeir  position  there  is  obscured  by  broad,  deep  deposits  of  river 
alluvium  which  cover  wide  areas  and  form  the  bottom  lands  of  the 
Brazos.  East  of  the  Little  Brazos  these  clays  are  fouud  occupying 
their  proper  position  at  several  places.  A  section  seen  on  the  line 
of  tbe  Houston  and  Texas  (Central  Railway  near  Elm  Creek,  on  the 
tooth  side  of  Roberttton  (V>unty,  shows  :** 

* 

"  Foarth  Anniuil  K4>p<>rt  <ie<>l.  Surveyor  TezM.  1H92.  p. 

>*  Harriii  M.  H..  MontiKniph  of  Tcum  Turtimry  FomIIs. 

**  Poorth  Annual  Re|iort  (ieol.  Survey  of  TezmA,  1S09,  p.  00. 
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1.  BrowDish -yellow  sand  and  gravel dto6  feet 

2.  Brown  coffee- colored  clay  with  great  quandtiee  of 

gyfisum  crystals 2to6  feet 

3.  Brown  and  yellowish- brown  sand  aiid  tedgee  of  indu- 

rated sand  or  ferruginous  sandstone,  the  sands  con- 
taining Anomia  ephippioideg,  Gabb ;  PHeatula 
JUameiiiom  Conrad  ;  Spirorb'u  Uptmtoma,  Swun  ; 
Voliitilithet  petrom  Conrad;  and  other  fossils,"  over     40  feet 

Going  eastward  the  Nnvasota  River  section  is  practically  the 
same  as  on  the  Brazos.  Neocene  beds  occur  a  short  distance  north 
of  Rock  Creek,  in  Grime  County.  The  Frio  clays  do  not  appear 
anywhere  along  this  river,  but  overlaps  of  the  Neocene  Nava- 
BOta  beds  (Oakville  be<]s  of  Dumble)  completely  cover  them.  The 
Fayette  sands  extend  to  about  the  mouth  of  Gibbon's  Creek,  or  a 
short  distauce  above,  and  from  there  to  near  the  northwest  comer  of 
Madison  County  the  whole  country  is  occupied  by  the  gray  sands, 
greenish  blue  lignitic  clays  and  lignites  of  the  Yegua  showing  prac- 
tically the  same  sections  as  those  found  along  the  Bnuos.  Very 
few  sections  of  any  value  are  found  along  this  river,  but  the  few 
obtainable,  supplemented  l)y  those  farther  inland,  show  the  general 
sequence  here  given.  The  gygiseous  clays  are  found  in  this  region 
lying  close  to  the  base  and  occupying  the  same  position  as  near  Elm 
Creek  on  tlie  western  aide  of  Brazos  County. 

The  Trinily  River  section  shows  the  typical  Yegua  clays  in  many 
of  the  blufis.    A  epction  n(  Hyde's  Blulf,  in  the  southwestern  portion 
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The  base  of  these  lieds  is  »eeu  at  Alabama  blutf  some  twenty 
luiletf  farther  up  the  river,  where  a  bed  of  blue  clay  with  gypsum 
cry«ctaltf  occurs  iu  contact  with  the  underlying  fossiliferous  sands  of 
the  Marine  beds.     This  section  shows  :^ 

1.   Black  sandy  loam 5  feet 

V  vjrua  2.  Gravelly  conglomerate 2  feet 

•"    3.   Ijaminated  blue  clay  with  gypsum 2  to  5  feet 

4.   Fossiliferous  greenish-blue  clay 4  feet 

=  j5    o.  Green  sand 5  feet 

^^    6.  Clay  ironstone 10  inches 

■*        7.  Fossiliferous  clay,  to  water 5  feet 

No.  3  of  this  section  shows  the  bai^e  of  the  Yegua  clays  a^  found 
^Ki  ibe  Trinity  River. 

Eastward  towards  the  Neches  River  the  deposits  belonging  to  this 
sU^  asxumo  more  and  more  the  same  structure  and  conditions  of 
<iepaeition  as  fouml  in  Angelina  and  the  other  counties  in  the  east- 
ern |iortion  of  the  area. 

The  |H>sitions  of  the  sections  given  show  approximately  the  north- 
ern lM)uudary  of  the  area  occupied  by  these  Yegua  clays.     The  line 
luay  l»e  traced  by  the  outoroppings  of  the  gy|)se<)us  clay8  and  sands 
fruni  the  Sabine  River,  near  Sabine  Town,  in  a  generally  northwest- 
t*ni  flirection  as  far  a$  the  Angelina  River,  near  the  mouth   of  the 
Atui  Creek,  in  Cherokee,   and   thence  ^^)uth westerly,  (Tossing   the 
Xttrhe?*  near  Weches  Post  Ottice,  pa&*ing  through  the  eastern  side  of 
(be  town  of  Crockett,  crossing  the   Trinity  at    Alalmnia  Rluff,  the 
Navai«i>ta  River  near  the  northwest  corner  of  Madison  (X)unty  and 
O.tv  Brazos  at  the  locality  shown  in  the  section  already  given.     To 
tl»«'  Mjuih  they  are  circuni8cribe<l  by  the  overlying  Fayette  sands. 

Tulike  the  rough,  hilly  region  occupied  by  the  Fayette  i^ands,  the 
ctpuuiry  occupie<]  by  the  Ye^^ua  clays  is  generally  Hat.  Sand  \\i\U 
aiid  ridge^  occur  iu  several  loealitieii,  but  throughout  the  greater 
piirtiou  level,  prairie- liko  c*onditions  prevail. 

Tilt'  fauna  of  thene  de|)osits  throu^Miout  east  Texas  is  si'anty  in 
the  •-xtri'nie.  <Jf  the  vertebrates  only  one  s|M;einien,  the  |H>rtion  of 
tlitf  lower  jaw  of  a  s|)ei*i(*s  of  fVoi'tnlifuM,  Uim  In^en  ol>tained,  and  that 
frucii  a  well  at  Hryan,  while  no  invertebrate  ft^Msiis  have  l)een  found 
SUV  where  east  of  the  Hra/oH  except  at  tlie  l»asi*  of  the  be<ls  on  that 

*  Tbinl  .\uiiiuftl  lU;|Kirt  <icol.  Survey  of  Tcxaii,  istu.  p.  l.*). 
H 
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river,  althuu^'ii  tlu:  liecla  fuiiml  ou  tlic  Yugua  are  fuiuiltferouH,  and 
tlioHi;  touod  farlhur  west  are  i'ei>ortiiil  to  have  yielded  a  very  fair 
iiiiiul)er  of  that  daun  of  atiimal  Mi'e.  I'laiit  reiiiDins  are  Dumeroiit^. 
both  ill  tlie  form  of  silicilieti  aud  ligiiiti/eil  wooii,  aiid  leaves  of  mauy 
Itiuds  lire  extremely  ahiindaut.  Koue  of  these  have  yet  l>eeii 
atudied,  but  from  the  fact  that  silicifiitl  palm  wood  occurs,  although 
sparingly,  among  the  upper  gray  sands,  the  climate  was  slightly 
warmer  thuu  at  present. 

The  general  conditions  of  depisitiou  during  this  [wriod  apfiear  to 
have  been  tliose  of  a  marsh  subjei:!  to  jivriodicul  deep,  wide-spread 
iuundation  and  a  gradual,  though  slow,  suhi^ideuce.  The  Miiriue 
beds  lyiug  to  the  north  evidently  stood  at  a  miuJi  higher  relative 
elevation  than  at  present.  Their  sonthern  l)ohiidary  is  everywhere 
carved  into  l>old  outlines  and  deeply  indented  buys  showing  at  places 
steeiwided  and  i-helving  hluiti'  where  the  Yeguu  clays  rest  uucou- 
forniably  upon  and  agiiiost  t.heni.  and  from  which  Ixmlders  of  fossil- 
ifunitis  s.ind»<ti>ne3  have  fallen  and  are  now  found  in  considerable 
iiumi)cr»  injliedeil  in  the  sandi<  and  lying  between  one  and  two 
miles  from  llie  line  of  euritaet.  At  other  placets  where  bay-like  cuu- 
ditions  prevailed,  the  jilucid  water.-i  of  the  t1uode<l  ureas  favored  a 
calmer  .depusitiou  and  growth  of  plant  life ;  the  lines  of  contact  arc 
nut  HO  far  apart  in  their  general  conditions  and  ran^e  of  dip. 

Insbiaces  of  the  former  conditions  are  many.  Typical  illii.-;tru- 
tious  of  this  blufl-like  shore  line  may  be  seen  at  Cook's  Mouutjiiu, 
iu    Houston    Couuty,    aud    near   IClm   Creek,    north  of    Bryan,    in 
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then  they  corresponded  to  a  lower  division  of  the  Mosehy  Ferry 
se<-?tion  than  thcjse  found  near  Elm  Creek.  Moreover,  on  the  south 
pF-ong  of  Thompson's  Creek,  about  eight  miles  north  of  the  well 
ho  i^^lders  and  of  ferruginous  fossiliferous  sandstone  occur  imbedded 
ia     t-he  yellowish  gray  sandy  clay  of  the  Yegua  beds. 

The  correlation  of  any  of  these  three   stages — the   Frio  clays, 
F«a-^ette  sands  and  Yegua  clays-.-with  the  deposits  of  Ijouisiana  lying 
in^  iLxiediately  to  the  east  is  attended  with  more  or  less  difficulty  and 
dovibt  from    the  fact  that  little  or  no  work,  and  that  of  the  most 
gex^^ral  character,  appears  to  have  been  done  in  that  portion  of  the 
Sti^t;e.     The  Grand  Gulf,  according  to  both   Hilgard  and  Hopkins, 
apX^ears  to  have  embraced  the  upper  two  and  at  least  a  portion  of  the 
Y^gua  clays  besides  the  upper  calcareous  sandstones,  and  was,  accord- 
ing  to  these  writers,  above  the  Vicksburg.     The  lower  portion  of  the 
Yegua  clays  were  apparently  considered  by  them  to  be  of  Jackson  age. 
Dr.  Hilgard  says,  after  describing  the  Grand  Gulf  formation:  **0n 
t^e  Sabine  River,  too,  the  upper  portion  of  the  profile  is  pretty 
correctly  reproduced.     At  the  base  of  the  Grand  Gulf  rocks  we  find 
on  the  Bayou  Taureau  a  seam  of  shell- limestone  with  Vicksburg 
fossils.     We  then  pass  over  lignito-gypseous  strata  to  Sabine  Town, 
Texas,  where  we  see  about  seventy  feet  of  these  overlying  ledges  of 
blue  fossiliferous  limestone  alternating  every  two  or  three  feet  with 
what  would  be  green  sand  marl  like  that  of  Vicksburg  had  not  the 
lime  of  the  numerous  shells,  of  which  it  contains  casts,  been  removed 
by  subsequent  dissolution.     So  far  as  I  have  seen,  the  usual  leading 
tossils  of  Vicksburg  are  wanting  here,  while  the  greater  jjandiness  of 
the  materials,  as  well  as  the  prevalence  of  shallow  sea  bivalves  indi- 
cates their  deposition  in  shallower  water.      As  we  proceed  north- 
ward from  Sabine  Town  lignitic  clays  and  lignite  alone  separate,  and 
sometimes  altogether  replace  the  limestone  ledges  which  themselves 
become  poorer  in  fossils  as  we  approach  the  northern  edge  of  the 
formation.''" 

According  to  Hopkins  the  Jackson  beds  consist  of  marine  strata 
with  characteristic  fossils  of  lignite  and  non-fossililerous  beds  and 
laminated  sands  and  clays  and  among  the  marine  beds  massive  beds 
«*jlay  full  of  selenite.  ** 

Y   '^  ^ieol.  Keconn.  of  I>a.,  American  Journal  of  Science,  Second  Scries,  Vol. 
^WII.  1869,  p.  3,38. 

"  First  Annual  Report  T^ouiKiana  State  (Jeol.  Survey.  IMJO,  pp.  JM-DO;  Ser<nnl 
Annual  Report  Louisiana  State  Geol.  Survey,  1M71,  pp.  7  to  H-k. 
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With  the  exception  of  the  ligoite  aod  charact«riHtic  Jackson  fossils 
thin  description  would  answer  the  Texas  Frio  cluys  as  well  as  the 
Ycgua  clays.  Besidet)  their  contact  with  and  underlying  the 
Neocene  Novasota  beds  (Oakville  beds)  would  in  the  absence  of  the 
Vicksburg  deposits  closely  corres|>oiid  witli  the  Frio  clayB.  Their 
extension  to  Sabine  Town,  however,  where  they  would  meet  the 
Marine  beds  of  the  Texas  section  would  naturally  lead  to  the  in- 
ference that  Irnth  the  Fayette  sands  and  Yegua  clays  are  absent  iu 
Louisiana. 

This  interpretation  of  the  work  dune  iu  Louisiana  can  hardly  be 
accepted,  and  until  more  iufurniatiun  is  obtainable  the  correlation  of 
the  beds  in  these  States  must  be  left  as  an  unsolved  problem. 
Marink   Beds. 

Lying  immediately  north  of  the  Yegua  clays  we  have  an  extensive 
series  of  green  sauds,  green  sand  marls,  altered  green  sands  contain- 
ing thin  strata  of  carbonate  of  iron,  indurated  altered  fusniliferous 
greed  sand,  green  fussiliferous  clays,  glauconitic  sandstones  and  clays 
Htrutified,  black  and  gray  saudyclay^,  black  and  yellow  clays  with 
limy  concretions,  blown  and  yellow  fossiliferous  sauds  with  occasional 
deposits  of  black  sand  containing  gyiidum  crystals,  aud  at  wide  in- 
tervals small  deijosits  or  thin  scams  of  lignite.  Extensive  deposits 
of  ferruginous  sandstone  aud  limonile,  both  in  laniinate<l  and  nodular 
form,  occur  in  the  upper  divisions.  Tbe  prevailing  deixwiU,  however, 
are  the  green  sands  in  their  several  characters.      The  clays  are  of 
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divided  into  two  groups  or  series,  the  basal  from  its  greatest  develop- 
ment in  Cherokee  County  was  called,  tentatively,  the  **  Mount  Sel- 
man  ' '  series,  and  the  upper,  from  its  typical  development  in  Houston 
County,  received  the  name  of  the  ** Cook's  Mountain"  series.    This 
division  was  made  partly  on  lithological  grounds,  the  lower  or  Mount 
Selrtian  series  being  generally  heavier  ))edded  and  made  up  through- 
out its  greater  extent  of  dark  green  and  brown  sands  and  sandstones, 
witli    very  thin  seams  of  iron  and  while  fossiliferous  to  a  greater  or 
less    extent  the  fossils  are  much  fewer  than  in  the  upper  or  Copk's 
Mountain  series,  and  exist  almost  altogether  in  the  form  of  casts. 
On  the  other  hand  the  upper  series,  which  includes  the  highest  beds  of 
the  Marine  stage,  is  to  a  great  extent  loose  sands  and  clays  with  heavy 
beds  of  laminated  iron  ore  and  contains  a  large  and  beautifully  pre- 
served fauna. 

While  probably  the  distinctive  lithological  differences  between  the 

upper  and  lower  divisions  of  these  beds  may  not  hold  good  at  all 

points  and  it  may  be  difficult  under  the  present  existing  conditions 

to  draw  the  exact  line  between  them  yet  the  general  paucity  of  life 

in  these  lower  beds  appears  in  marked  contrast  with  the  teeming  life 

of  the  upper. 

In  the  northeastern  portion  of  the  State,  where  in  Cass,  Marion 
and  Morris  Counties,  these  beds  appear  only  as  remnants  of  a  wide- 
spread cover,  or  as  isolated  patches  forming  the  low  hills  of  the 
region,  nothing  but  the  lower  beds  are  seen.  These  are  brown, 
brownish-yellow  and  green  in  color,  indurated  and  moderately  hard 
sands  and  sandstones,  and  have  till  now  shown  no  trace  whatever 
of  animal  life.  In  Harrison  County  the  greenish-yellow  sandstones 
seen  near  the  Marshall  waterworks  pumping  station  show  occasional 
^*8t8  of  Venericardia  planieostfi  Lam. ,  and  the  same  form  has  also 
oeen  found  near  Hynson's  Springs,  in  the  same  county.  These  lie 
*t  the  base  of  the  Jilarine  beds  as  shown  in  the  section  at  the  pump- 
ing house. 

1.  Brown  gravelly  sand '  .    .    .      6  feet 

§  2.  Laminated  iron  ore  and  ferruginous  sandstone  .     1  i  feet 

S  3.  Greenish- yellow   altered   glauconitic   sandstone 

_f*__  with  casts  of   Venericardia  phmicosta.  ...       4  feet 

•S  4.  Laminated   or  thinly  stratified  red  and  white 

%  sands  and  sandy  clays  forming  uppermost  bed 

3  of  the  lignitic  in  this  portion  of  the  county  .     45  feet 
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Coming  westward  tbe  same  utifoeailiferous  condiliun  of  these  lower 
Wis  is  seen  along  the  souLb  side  of  llie  Rabiue  River  in  Greg^ 
County,  in  a  section  at  Iron  Bridge  Post  Office,  Here  the  bliilf 
shows  : 

1.  Surface  dark   brown   or  coffee-colored  sand  with 

broken  fmgnicnta  of  snndstone 6  feet 

2.  Heavy  be<l  of  yellowifh-hrown  sandstone  ....  (>  feet 

3.  Ilrowntiand <>  feet 

4.  Urowu  or  yellowish- brown  sandstone  similar  to  No. 

2,  lint  softer  and  containing  alternate  strata  of 

brown  snnd 10  feet 

fi.  ])rown  or  yellowish-brown  sand  containing  occa- 
sional ainall  nodnles  or  concretions  of  iron  .  .  12  feot 
In  the  Mount  Belmiui  region,  in  Cherokee  (.\>iinty,  the  section 
shown  along  the  lino  of  the  Tyler  Southeasl«m  Railway  is  more 
sand  than  xnudstone,  an<l  while  containing  a  few  fossil  cnfts  mnnot 
l)e  called  fossilifcrous  throughout.  The  general  section  shown  from 
Jacksonville  to  Itullanl  gives  :'" 

1.  Gray  surface  sand 10  feet 

2.  Brown  sand,  ferruginous  pebbles  and  iron  on-  ,    .     15  feet 

;t.    Mottlwl  sand 10  feet 

4.    Brownish-yellow  sand 4  feet 

ft.   Brownish-yellow  standstone 10  feet 

(i.    Alternate  strata  of  laminated  iron  ore  and  brown 
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1  2.  Alternate  strata  of  brown  sand  and  laminated  iron 
ore,  one  generally  wavy  and  not  more  than  two 
to  six  inches  with  sand   from  one  to  two  fc^et 

thick 20  feet 

1  3.   Pale-blue  and   brown  clay  mottled  in  placid  and 

laminated  in  others 15  feet 

1  4.  Alternate  strata  of  glauconitic  brown  sand  and 
iron  ore,  the  ore  generally  irregularly  de- 
posited, laminated  and  silicious  and  not  exceed- 
ing six  inches  to  one  one  foot,  the  sand  from  six 

inches  to  two  feet  thick 55  feet 

1  5.   Brown  sand  forming  surface  at   Bullard,  altered 
green  sand  changing  to  yellow  a  few  feet  under 

ground 40  feet 

16.   Dark  green  sand  containing  a  few  fossil  shells  and 

fish  teeth 24  feet 

^.H  17.  Lignite  or  "black  dirt*'  containing  leaves  .    .      .2  feet 

-^  *s  18.  Dark  lignitic  clay 5  feet 

Noe.  17  and  18  of  this  section  belong  to  the  lignitic  beds. 
On  approaching  the  Brazos  the  base  of  these  beds  is  again  seen 
about  two  miles  south  of  Calvert,  in  Robertson  County,  where  they 
form  a  ridge  of  brownish- yellow  sandstone  of  very  similar  texture 
Jind  appearance  as  the  sandstones  in  Harrison  County,  and  ap])ear  to 
be  altogether  unfossiliferous.  Where  the  International  and  Great 
NortKem  Railway  crosses  the  Brazos  River  these  beds  are  again  seen 
in  the  following  section  : 

1.  Yellow  sandy  clay  with  limy  concretions  ....     20  feet 

2.  Brown  sand  and  sandstones  interstratified  ...  4  to  6  feet 

3.  Dark  green,  almost  black,  unfossiliferous  sand  .      5  feet 

4.  Thinly  laminated  dark  green  sand 6  feet 

5.  Irregular  belt  of  ferruginous  sandstone i  to  1  foot 

6.  Dark  green,  almost  black,  sand,  to  water  ....       3  feet 
The  lower  and  upper  divisions  grade  into  each  other  so  imj>er- 

^ptibly  that  so  far  as  the  actual  division  is  lithologically  concerned 
^Y  line  of  separation  would  be  but  a  very  arbitrary  one.  The 
^idc  distinction,  however,  in  the  state  of  preservation  and  condition 
oi  the  contained  fossils  might  possibly  enable  us  to  approximately 
indicate  the  limits  within  which  the  several  beds  might  be  assigned 
to  each.     As  already  stated  the  fossils  of  the  lower  or  Mount  Sel- 
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maD  beds  exist  almost  wholly  in  tbe  form  of  casta,  whereas,  od  the 
other  hand,  the  fauna  ot  the  Cuok'^  Mountain,  or  upper  beds,  is 
beautifully  preserved,  many  being  in  a  very  perfect  condition  and 
esiat  in  great  numbers. 

In  crossing  the  whole  series  from  north  to  south  the  first  indica- 
tion of  well  preserved  fossils  in  the  east  occurs  in  the  southern  por- 
tion of  Uuek  County,  near  Mount  Enterpriae,  and  on  Stevens  branch, 
ft  tributary  of  Shawnee  Creek.  Farther  west  they  are  found  in 
Cherokee,  south  of  Jacksonville,  a  few  miles  west  of  Palestine,  in 
Anderson,  near  the  mouth  of  Elkhart  Creek,  in  Houston,  near  Cen- 
treville.  in  I-^eou.  and  south  of  Franklin,  in  Robertson  County,  and 
near  the  Burleson  County  north  line  on  the  Bra/os.  These  locali- 
ties may  therefore  be  taken  as  approximately  indicating  the  northern 
line  of  the  "Cook'^  Mountain  "  or  upjter  scries  of  the  Marine  beds 
as  known  in  Texas,  hut  it  must  he  remembered  that  on  the  enstem 
side  very  extensive  erosion  hiks  taken  place,  and  probably  these  l>eds 
may  have  extcniled  much  farther  north.  At  any  rate  the  line  may 
bo  considered  as  only  an  approximate  division  of  what  evidently 
constitiitci'  but  one  stage  of  the  Eocene. 

To  the  south  of  this  approximate  l>oundary  we  have  an  extensive 
series  of  green  sands,  glaucooitic  sands,  ferruginous  sandstones,  clays 
and  iron  ores  in  most  res|)ects  similar  to  those  lying  north  of  it.  The 
green  sands,  as  a  general  thing,  are  less  altered  and  more  glauconitic, 
the  sands  less  indurated  and  the  iron  ore  deixnits  much  heavier  and 
aInioBt  nltuijeilier  Inminaled.      The  Jftunii  Is  very  murh  richer  l>Qtb 
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hnve  U'eii  ideutified  by  Mr.  Harris.*'  IheiidoUca  veinsta  Con., 
IVif/riVvin/iVf  pUmieosta  Lam.,  have  also  been  obtained  from  the  bluti* 
at  Sabine  Town.  Tlie  fossils  found  in  Husk  and  Nacofi^loches 
i  ^>untie8  are  well  preserved  and  enclose<i  in  a  bluish- green  indurated 
niarl  and  hanl  to  extract  in  a  condition  suitable  for  identification. 
The  SalHDo  Town  fossils  are  enclosed  in  a  brown  sand.  Scutelln 
r^ipHt'/nnensi*  Heilpr.,  also  occurs  in  San  Augustine  as  well  as  west 
iif  thr  Angelina  at  McIkM2*s  School  and  near  Alto,  in  Cherokee 
<  ountv. 

Wesft  of  the  Angelina  Hiver  the  most  im]X)rtant  section  obtained 
19  that  at  Alto,  in  CHierokee  County.  This  section  embraces  a  series 
of  ereen  sands  and  altered  ^lauconitic  Hands  and  sandstones  lying  close 
ti)  tlie  top  of  the  **Cook  Mountain''  l)e<ls,  and  forms  the  uppermost 
Eocene  deposit  in  this  portion  of  the  State.  The  section  combines  the 
whole  of  the  green  sand  deposit^t  from  Alto,  eastward  to  the  edge  of 
thr  An^lina  River  *'  bottom  lands/'  eight  or  ten  miles  farther  east, 
and  the  whole  or  the  greater  |>ortion  of  the  section  may  also  l>e  taken 
m:*  representative  of  the  structure  of  the  country  from  Alto  south- 
ir^tward  to  the  Neches.     The  section  shows: 

1.  Gray  sand 5  U)  20  feet. 

2.  Ferruginous  sandstone 1  foot 

't.    Iron  pyrites  and  lignite •}  to  1  foot. 

4.  I ^aminated  inm  ore  and  brown  sand    ....  10toir>feet. 

5.  Brown  and    yellowish- brown   altero<l  ^lauconitic 

sand  with  streaks  and  nodules  of  i*alcariK>us 
matter  and  containing  Trrvhni  hmi$tnnut  Har- 
ris, n.  sp.,  Pfntrntnmn  (Sfimifn)  ijttbhii 
Ccmrad,  (hirrn  srllnfnnnlj<,  var.  diittrintttt  liea, 
Pltimif  sp. ,  Trhjnwf rrn  pnfrh I'f I  Qiihhf  JWiidnfl^si 
frtttjtfa  Con.,  VnhitiliihrA  prtrnmi  (*on.,  Latinift 
mitttrri  Uabb,  Cinbulu  irxawt  Harris,  ('(nhnln 
uldrirhif  var.  jnn{thriflrnAi:<  Harris,  Ih-nfalnnn 
mintkiiitrinfum  (labb,  Vnn  rirnnlia  pfniiirosta 
Lam.,      Venerimrdin    mtundn    lica,    fltivllithm 

*'  Ifarriii'  MS.    Monot;ni|ih  Trxiis 'IVrti:iry  t'tNiAilft. 

S«*TK  —  I  hMVv  not  vifiittMl  any  of  tli«'  Im-ulitios  n'f«'iT**<l  to  in  knnk.  Njirojr- 
doctit-4  and  Sabiiir  (.'4»uiiti<*M.  Kusk  and  Na('o:;<l«M'hcs  CiiunticM  wrn^  i-xaniincd  in 
!•*«!  Iiv  Mr.  J.  It.  Walker.  Mis  MTtiotin  ran  Im-  tu'cn  in  th«-  .^Mond  Vnniial  Uv- 
I*'rf .  «»r<il.  Survey  of  'IVx:im.  1M»1,  undi?r  iIm-h*'  ronnty  )i«':wlini;s.  Tlu-y  A|»|N*iir  to 
UM*  til  if  »lii|htly  unreluilile.    The  Sttbitn*  Town  fotwilH  wen*  s4L«nt  fnmi  then*  hy 

to  Mr.  I>uinblc  at  hiM  rcquiiit.     K. 


• 
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rpgexa  Harris,  n.  sp.,  Pho»  texann  Gabb 
van,  Digtmiiii  e^plemdMilnla  Gnbb,  Solfir'nim 
neiitum,  var.  mirknnum  Gabb,  Terebelltan, 
Cnlyplrophnntt  itelatus  Con,,  Mefalin  dai- 
huni^itU  Con.,  Animiiii  rpliijipioidet  Gabb, 
Cenfhiiim  vinchim  Whitf.,  Peeten  dniboriicia'tt 
Conrad,  Peeten  drehai/esn  Lea,  IHicatula  fla- 
mcnlngn  Con.,  Cytkcrca  lexacoh  Harria,  fWw- 
gnleJla  fexiinn  Hcilp. ,  Turrilella  misiiln  Gabb, 

and  many  of  theae  in  protuaion 6  i 

6.  Yellowish -brown  and  grayiah-brown  often  grayisb- 
green  indurated  green  aanda  containing  moat  of 
the  fossils  found  in  Ko.  5  and  an  additional 
fauna  of  Pl/^troloma  (^DrUlia)  iiodueariiwta 
Gabb,  Vohdilithes  pi'.ti-iim  var.  hidenta  Conrad, 
('arir^lla  gubimtjulntn  var.  ehcrokeensia  Harrie, 
C'lagiilnria  brevicogtala  Aid.,  Pho/adomya  clai- 
ixrrnensia  Aid.,  Byagour&i  cucuOnldix  Con., 
Mnrtcsia  lextmn  HarrJa,  □.  sp.  Denlalium 
minuiiilriafum  var.  dumblei,n.  var.,  I'mlncnr- 
dhim  ninilletli  Con.  var.,  Natica  neiplnnengis 
Aid. ,  Ntitiea  liinula  var.,  Hhnelta  lexana,  var. 
phma,  new  var,  OmeelUirut  jKinim'-n  Harris,  n. 
sp. ,  Vl'mlilk'-.s  (I'apilliiia)  dumnm,  var.  Impn- 
ijuam  Harris.  ('.  himo-om,  var.  lexaim  Harris, 
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enclosing  matrix,  those  in  the   brownish-yellow  sand  being  often 
free.' 

As  already  stated  these  beds  can  be  easily  traced  from  this  point 
in  a  southwesterly  direction  for  many  miles,  the  bed  containing 
the  Scutelln  capnUshieims  forming  a  particularly  well  marked  horizon. 
No  Scutellse,  however,  have  yet  l>een  found  in  Houston  County  or  to 
the  west,  although  plentiful  from  the  Neches  eastward  to  San  Augus- 
tine. Four  miles  west  of  Alto,  a  range  of  flat-topped  steep-sided 
hills  show  a  general  section  of: 

1.  Gray  sand 20  feet 

2.  Indurated  yellow  sand  containing  numerous  Scu- 

tella)  and  Osfrea  sellfrfonnisj  var.  divarieala 
Lea,  Anomiu  ephippioidc4i  Gabl),  Purudolivti 
veiuaia  Con. ,  VoiericardUi  planimnia  T^am. ,  and 
Cytherea  t/rm(ido7its  Harris*'' 20  feet 

3.  Red  sand  with  casts  of  fossils  .    .  • 15     " 

4.  Green  sand  with  casts  of  fossils  visible  ....       4     " 
^Voasing  the  Niches  into  Houston  Ck)unty  the  section  as  shown  in 

«  Well  near  Robbins'  Ferry  shows: 

1.    Gray  sand 6  inches  to  1  foot. 

*2.    Laminated  iron  ore 4  inches  to  10  inches. 

vi.  Indurated  yellow  fossilifcrous  sandy  marl  contain- 
ing AncilUi  (Olividn)  sUtmineaVAin.^ihtrea  scfln-- 
foiTnis,  var.  divarkafu  Lea,  Atumiia  (phijrpioides 
Gabb,  VenvricAirdin plainconia  I^am.,  and  ih'aasa" 

iella    trapaqunra    Harris** 2  feet. 

A.    Yellow  sand 10 

•5.    Clay 2A 

C  Fossilifcrous  green  sandy  clay  containing  Anomia 
ephippioides  Gabb,  Vc^if-ficftrdia  plnmeasUi 
Lam.,  Rimdla  lexaiuiy  var.  phrnn^  new  variety, 

C<dyptropfwru8  vclnhis  Con.  ** 5  to  6 

7.   Red  clay 8  to  4 

K    Blue  marl  with  fossils  same  as  No.  6 18     " 

^.   Brown  sand  to  bottom  of  well 5     " 

^^   t.he  crossing  of  the  San  Pedro  Creek  by  the  Rusk  road  in  the 

^^     Harris,  MSS.,  Monograph  of  Texas  Tertiary  Fossils. 
•^    Harris  Mas.  Monograph  of  Texas  Tertiary  fossils. 

I'^'irst  Annual  Report  (jJeol.  Survey  of  Texas,  1889,  p.  34. 
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same  county,  the  south  bank  of  the  creek  bLowb  a  section  of 

1.  Gray  sands 25  feet 

2.  Brown  sand  and  altered  green  sand  with  stratified 

ferruginous  material   and    thin  lamina;  of  troD 

ore  near  liase 6  feet 

4.   Yellow  indurated  fossiliferous  altered  green  sand 

packed  with  shells 20  feet 

Tlie  eastern  portion  of  Hurricane  Bayou  forms  the  approximate 
southern  ixiuudary  of  the  Marine  beds  for  six  or  eight  miles  east  of 
Crockett.  Here,  when  the  Bayou  is  dry,  or  the  water  at  a  low  stage, 
an  extremely  interesting  fauna  may  readily  be  obtained.  Among 
the  fossils  found  wc  have  Terebra  Icxagyrn  Harris  var. ,  T.  hotulonta 
Harris  n.  sp.,  Contut  gaitrltleng  Con.,  Pleurotoma  {Surevla)  gabbii 
Con.,  PL.  heilprinUuia  H.  n.  sp.,  /'/.  (Dn'llia)  nodocartnala  Gabb,, 
PI.  fhildreni  Lea,  var.  bilola,  H.,  PI.  hxippertzi  Harris,  n.  sp.  PI. 
megnpin  H.  n.  sp.,  PL  (Drillia)  texacona  Harris,  PI.  (Drillin)  fexnna 
Gnbb.,  PL  vaiighani  var.  Harris,  PL  relcfera  H.,  PL  {Man'jellia) 
infans  var.  H. ,  Mr.  OUifUa  bombylie  var.  burlesonia  H.,  AnciUa 
{  Olivitla)  gtaminea  Con.,  Aiiooiiu  rpliippiotdr«  Gabb.,  Pltenlula  fila- 
mentmn  Con.,  Peclmi  sp. ,  Pitnin  sp.,  Peclwieuliie  idmieug  Con. ,  Pteu- 
diiUvn  rrtmUi  Con.  var.,  ViiliillHtliCB  prfrtim  Con,,  Caricella  dentisMi 
var.  frxann  Ga))h.,  MargiiKlIn  nmnimtidp*  Gabb.,  Ijapparia  paetilig 
var.  )iiwjr»'in(«  Gabb. ,  Turricvla  (Cfnwmitra)  texaivi  H.,  Terebra 
amicna  Con.,  T.  aigftilii  Ijca,  var.,  Lntinm  moorei  Gabb.,  CorbtUn 
iilnlmmnksU  Lea,  Dt^nlidiiim  mlnnllxlrialum  Gabb.,  Cadulita  gub- 
'■.tinrcHahw  Gabb.,  Vnicrienrdia  niltijidii  Lea,  V.  planieimta  Lam., 
{'ra»»titrUa  texitnnii,,  Vythe-mt  tnmiidnnit  H.,  C/a»i/illies  (^Paplllifia) 
dumam  var.  H.,  ('.  irnpnqiuira  H,,  Ftuiia  morlimi  var.  nwrloiinjisig 
Galib,  VhvilUhfn  hntnertmt  var.  Ii-rnna  H.,  Phnt  (cawji/i  Gabb  var., 
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seen  in  a  well  at  Mr.  K.  Jonee'  house,  nearly  half  a  mile  north  of 
the    Bayou.     The  section  of  the  well  shows  : 

1.  Yellowish-brown  sandy  clay 6  feet 

2.  Joint  clay 6  feet 

3.  Thinly  laminated  black  fossiliferous  sand 4  feet 

4.  Bluish  green  fossiliferous  sands 14  feet 

Nob.  3  and  4  hold  fossils  closely  corresponding  to  those  found  on 

the  Bayou  with  a  few  additional  species. 

West  of  Crockett,  about  two  miles,  we  have  Cook's  Mountain,  an 

isolated  hill  rising  about  460  feet  above  sea  level  and  showing  a 

more  or  less  precipitous  face  on  every  side.     This  face,  however,  is 

marked  by  a  series  of  benched  and  the  general  section  shown  on 

the  eastern  side,  from  Milam  branch  to  the  top  of  the  mountain, 

• 

1.  Brown  ferruginous  sandstone  with  occasional  casts 
of  a  small  bivalve 10  feet 

2.  Yellow-coloredcrossbedded  altered  glaucouitic  sand    40  feet 

3.  Brown  sand  and  sandstone  with  occasional  seams 
of  ferruginous  material 55  feet 

4.  Brown  ferruginous  sandstone  containing  Ostrca  sel- 
hvfonniis  v&r.  divarmita  Lea,  and  O.  alahaineiisui 
Lea  in  considerable  numbers 10  feet 

5.  Iron  ore 1  foot 

6.  Brown  sand  containing  Bulhnella  kello<jii  Gabb., 
Terebra  texagyra  var.  Harris,  T,  honsfonia  Har- 
ris, n.  sp.,  Conns  saurldens  Con.,  J^lcnroUjma 
(Surcula),gabbli  Cou.y PL  {CoMespira)  cmjonata 
Con.,  PL  (Drlllia)  iwdocarbmta  Gabb.,  PL 
(Drillia)  Uixana  var.  pleboides  liarriQ,  PL  (Man- 
geliu)  infans  var.,  PL  sp.,  Arudlla  (  OlivelUi)  atam- 
inca  Con.,  Ostrea  dlabamensut  I^a,  0.  selUv- 
formis  var.  dmiricuki  Lea,  Anomki  cphi]>ploides 
Gabb.,  Plicatula  JiUimenfma  Con.,  Avhula  sp., 
Pimm  sp.,  Pseudoliva  vetmtaCon.  var.,  Volatil- 
iihes  petrosa  Con.,  V.  pttrosa^  var.  indenhi  Con., 
V.  precursor  Dall.  var.,  Carkella  subaiifjulata 
var,  cherokeensia  Harris,  Jjupparia  pujct'dis  var. 
nworeami  Gabb.,  Latirus  vworci  Gabb.;  Coniu- 
Una  ammjera  Con.,  Corbula  ahibamcmis   Lea, 
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Vctwrifxirtlia  jilunicoila  Lam.,  Cythere»  lexaetdtt 
Harris,    CUwUitkeit  reijexa  Harris,  a.  sp.,  iVuw 
[I'xiina    Gabb.     var.,      DUtvrtin      nejttcnutentala 
Galili.,  Sritlfi,    Natiai   iiraln    Gabb.,  2f.    limuhi 
var.,     tiiijicreias    ilccMnie   Con.,     ('aly/ilniphonu 
vvliil.tta   Coil.     Tiu-rikiltt   viisulii  var.    hwntonia 
Harris,     T.    wiml'i    Gabb,,    Iklnmyiu    migiita 
Gabb.,  ami  the  corala  Oi^idiwi  Heilpr,,  Turbt- 
nuflfi  pluiTKtiii-  I*a,  TroclwmUiit  inortuni  Gabb 
aud   Hiini,  and   Emlnjxu-.hys  maHuiii  Lea.       A 
number  of  Hsh  teeth  also  occur  in  this  bed  .     .      15  feet 
Going  north  from  the  Hurricane  liayou  lucalities  we  find  fussili- 
ferous  indurated  brow  nisi  I  yellow  aud  greeu  luurly  sands  at  Han- 
nun's  mill,  and  on  the  Murchisuu    ]irairie  and  eastward.     A  section 
of  Mnrchison  prairie  shows: 

1.  Black  soil 1  to  2  feet 

2.  Brownish- ye!  low  altered  gi-eeii  sand  . 

3.  Brown    sand   containing    Onlrw  iil'ihumauiin  I^a, 

0»tiv-a  sellirfiinniB  var.  dhtirifnUi  \ja!i.,i'i:d<.-ndf.»- 
kayctii  Tjeti,Verifhiii)ii  vmrtinn  Whitf.,  Venerlatr- 
dia  altiruxta  var.  jiemiiiupiii  Cou.,  Veuer'teanVm 
planlciislu  Liim.,  and  Cijlhi:i-r<i  fvxaciAa  Har- 
ris, Vt'liifilifliKs  pfli-osit  var.  htdcniii  Con.,  Cor- 
iiu/hui  armii/erii  ('on 

4.  Uluisb  green  marly  sand  indurated  and  containing 

similar  fossils  to  N...  3,  as  well  a.-  (Whiila  at- 
drichi  var.  m!lhril/ai>ii:i  Htirris,  <'mm<il,-llii  tex- 
•I  Heilp) 


4  feet 


4  feot 
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and  other  fossils  similar  to  those  occurriug  in  the  dark  greeu  sand 
aud  greenish  black  clay  as  seen  in  the  Jones'  well  near  Hurricane 
Bayou,  where  it  has  a  known  thickness  of  fourteen  feet.  Brown 
clays  with  pebbles  occur  near  Hague's  gin  four  miles  northeast  of 
Jones'  well,  and  gray  and  bluish  yellow  clays  with  calcareous 
nodules  can  be  traced  as  far  south  as  the  same  place  where  they  have 
a  thickness  of  five  feet  and  are  underlaid  by  the  same  brown  sand, 
tivc  to  six  feet  thick,  as  found  in  No.  3  of  the  Elkhart  section. 

On  the  Trinity  River  we  have  the  section  well  exposed  in  a  series 
of  bluffs  extending  from  Alabama  Bluff  on  the  south  to  the  northern 
edge  of  Houston  County.  The  section  at  Alabama  Bluff  gives  the 
contact  with  the  overlying  Yegua  clays  and  shows  a  slight  uncon- 
formability  between  the  two  stages.  Omitting  the  upper  portion  of 
the  section  we  have : 

4.  Fossiliferous  greenish- blue  clay 4  feet. 

5.  Greeu  sand  altered  to   a    brownish-yellow   sand 

with  thin  strata  of  ferruginous  material  inter- 
stratified  and  containing  VoIvuI<l  conradiaiia 
Gabb,  Conus  sauride/is  Conrad,  Pleurotovia 
{Surcula)  (jabbii  Con.,  PL  (Cochlesplra)  en- 
gojiata  Con.,  PL  (Sureula)  moorel  Gabb,  PL 
(Drillia)  nodoeariiiaia  Gabb,  PL  sp.,  Anoillu 
(^Olwald)  stamiiiea  Con.,  Anomia  ejyhijypioides 
Gabb,  Plicatula  Jilavientosa  Con.,  Trlgonarcu 
piUchra  Gabb,  T.  corbaloides  Con. ,  fjeda  hoxi^- 
Umia  Harris,  Pseudoliva  vetusUi  Con.  var.,  Volutl- 
lithes  petrom  Con.,  Carlcella  demisaa^  var.  texana 
Gabb,  Turricula  (^Conmnitra)  texana  Harris,  T, 
jtolita  Gabb,  Latirus  moorei  Gabb,  Carbula  ala- 
baviensis  Lea,  Cadulu^  sub-coarcuaius  Gabb, 
Fu8U8  mortoniy  var.  morlonopaiH  Gabb,  Clavili- 
thes  penrosel  Heilpriu,  Phos  texana  Gabl),  Dis- 
tortio  septenidentata  Gabb,  Casaldaiia  planoteeta 
Aid. ,  Solai'ium  bellastrlatum  Con. ,  Natica  arata 
Gabb,  N.  limula  Con.,  Meaalla  (iaihornensis 
Con.,  Turritella  nastUa  C/on.,  Spirorbis  lejifos- 
toina  Swain,  Turblnolia  pkaretra  Lea  .    .    .  5  to  G  feet. 

6.  Ferruginous  sandstone   with  iron- ore  ....  1  to  2     " 

7.  Green  sand  anxl  ferruginous  material  same  as  No. 
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A  and  coDtoiuing  same  foasile  with  addition  of 
I'leurolovia  heilpritiiana  Harris,  u.  sp.,  Ottrea 
selhrfiinnia,  var,  divarieata  Lea,  Pimia,  ap., 
BtjMimrca  eueuUoide-a  Cou.,  iMpjiariu,  jxteliiig, 
var.  tmoreana  Gal>b,  Venericardia  planicoiUt 
Lam.,  Craisnlella  lexaita  Harriii,  Cytherea  texa- 
roU  Harris,  ClnvUilbcs  ( P«yi( tf hmi)  tiKwoKf ,  var. 
^mywiyitara  Harris,  Ntilitasp.,  Tiirritella  na»u.ta, 
var.  Iioiulania  Harris,  Belosejiia  ungn/a  Gabb, 

Eiqihyla  trapwjiutra  Harris." 4  feel, 

Guing  uortb   from   here  the  nest  blull'  is  kuowu  as  Bruokfield'a 

Uluf)',  six  mites  uortb  of  Alabama.     Nu  fossils  were  obtained  here  . 

and  the  bluff  presents  a  seutiou  uf : 

1.  Saud  and  gravel 20  feeL 

2.  Urowu  saiidstoue  in  beuvy  liof! 10     " 

■i.    Clay   ironstone 1  foot. 

4.  Laminated  dark  blue  saud  aii<l  light  gray  clays 

with   iron   pyrites 8  feet 

5.  Lignite 2iucbes. 

0.   Same  as  No,  4 5  feet 

7.    Thin  seam  of  ferruginous  saudstoiie 0  inches. 

}<.    Same  ua  No.  4,  getting  darker  in  lower  {mrtiuii  of 

the  beds  and  covered  in  places  with  a  yellow 
efHorescence  of  sulphur.  Water  issuing  from 
these  beds  is  sulphurous  and  the  springs  show 
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M.    Dark  greensand,   weathering  brown,   containing 

fish  teeth  but  not  invertebrates 6  feet. 

y.    Brown  aand 4     ** 

At  Wooter's  Bluff,  six  miles  farther  north,  the  ImhIs  are  also 
found  to  be  unfoesiliferous  although  the  higher  grounds  lying  at 
Mine  dii(tanoe  away  from  the  river  show  brown  sandstones  and  altered 
green  sands  with  few  fossils.  The  section  at  the  bluff  appears  to  be 
niore  of  a  lignitic  nature  towards  the  base. 

1.  Brown  and  vellowi^h-brown  sand  .    .    .    .     10  to  15  feet 

2.  Clay  iront^tone 1  to  8  inches. 

3.  Dark  gray  micaceous  clay,  weathering  brown 

on  outside 20  feet 

4.  Clay  ironstone 1  to  2  inches. 

5.  Dark  blue  or  bluish-black  micaceous  clayey 

sand 2  to  6  feet. 

Al»out  a  mile  and  a  half  east  of  this  bluff  the  yellowish  clay  with 
limy  nodules  seen  at  Elkhart  and  at  Hagues  gins  occurs  immediately 
lielow  a  heavy  depottit  of  yellowish- gray  sand. 

4  *nmn^  the  Trinity  and  going  west  the  *'red  lands''  of  Leon 
<  ounty  closely  oorres|K)iid  in  texture  and  faunal  life  with  the  lieds 
of  Houston  County  on  the  east  and  the  l)eds  found  in  the  northwest 
comer  of  Madison  County  and  the  Wheelock  prairie  region.  In 
fai-t  iiouthwest  I^eon  forms  but  an  extension  of  the  Madison  and 
ICulMTtson  Connty  l)eds.  A  section  at  the  northwest  corner  of  Madi- 
•«>ii   may  In*  taken  as  a  type  of  these  *'red  lands.''     This  section 

1.  Brown  sand,  gravel  and  conglomerate  boulders  .     20  feet 

2.  Brownish-yellow  sand  c*ontaining  Cohuh  murldenf 

(on.,  I'ieurotonut,  sp.,  Osfrea  selfa'fonnis,  var, 
tlivurirtiia  I>ea,  Anomia  rjfhlppioides  Gabb,  /Vt- 
raiitia  fiinmendmi  Con.,  Dfeudolim  lYtiutfa  Con., 
var.,  Corhnla  alahamnntis  I>ea,  Vetierirardia 
fJanirottn  Lam.,  Clavilithes  humeroaa,  var. 
texanti  Harris,  Cerithium  vinrtmn  Whitf  and 
}frstilta    rlitilHtrnt'naii*   i\m 2  ftnit 

3.  FoMiiliferous   san<lstone   containing   a  |X)rtion   of 

these  fossils 1  foot. 

4.  Brown  sand 
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Cedar  Crtiek,  near  Wheeluck  lies  uine  milea  west  of  this  poiut 
aud  it  was  frura-  that  place  the  foBsils  described  by  Gabb  were  ub- 
taiaed.  In  the  list  of  species  described  by  that. writer  we  tiud 
Beloiqyia  ujtgula  Gabl>,  Murex  {Odonlojiolys)  comjitorkylu  Gabb. 
Futus  mortimopgig  Gabb,  Neptunea  enterogramma  Gabb,  I'Uuro- 
Uma,  TarrU  kellogii  Gabb,  T.  texana  Gabb,  T.  rettfera  Gabb,  T. 
tiodocarijiaUi  Gabb,  Euckeilodon  reliculiUa  Gabb,  SeobiiteUa  cratn- 
plicala  Gabb,  SI  teviptieata  Galtb,  DUtortio  aepleindenlata  Gabb, 
I'hos  texana  Gabb,  J'seudoliva  fwijormis  Con.  inse.,  P.  linosa  Con., 
ross, ,  J*,  carinatu  Cou.  idsb,,  P.  pKrgpeeiiva  Cou,  Msu.,  Gastridixim 
velvslum  Con. ,  A^armiia  jnuuAuUJera  Gabb,  Fasciolaria  moorei  Gabb, 
Cymbiola  texa}ta  Gahl),  Miira  mooreatia  Gabb,  J/.  exili«  Gabb,  Ei-ato 
aemeuoidet  Gabb,  Neuerita  itratii  Gabb,  ifonoptyipiux  crassipli.ca  Cou. 
Mss.,  ArdUleeloiiica  tneekuYM  Gahh, Spirorbit  leptoxloiiui  Swain,  Ttir- 
riUlla  iiatiiia  Gabb,  Deiitalium  mitiidialnalum  Gabb,  Dilnipa  8ttb- 
coarcitata  Gabb,  Bulla  kdlogii  Gabb,  Volviila  conmdiaiia  Gabb, 
Gorbtita  texana  Gabb,  Cibota  missiaaipj/ieiiais  Con.,  Anomia  ephtftpi- 
oideg  Gabb," 

The  whole,  or  uearly  the  whole  of  these  species  have  l>cen  obtained 
by  the  Texas  Survey  during  the  course  of  the  work  in  that  region, 
and  several  others  have  been  added  to  the  above  list. 

The  section  shown  on  Cedar  Creek  and  in  the  iniiuediate  vicinity 
is  OS  follows: 

1.  Brown  prairie  sandy  soil  with  occasional  blocks  or 

fragments  of  ferruginous  sandatoue  coutaiuiug 
great  quantities  of  PtkiUnlit  fiiiitnetUota  Gabb, 
and  SpirorbU  tfploitwiin  Swaiu 5-15  feet. 

2.  lirown  altered  greeu  sand  and  clay 4     " 

'i.    Thiu   seam    of  ferruginous  sandstone I  foot 

2    and    'A  c<»jtuin    imJle    mi    extensive 
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P,  vetftsliif  var.  fusiformU  Lea,  Ostrea  nlabitmeims  I^ea,  O.  sellac- 

Jormis,   var.    diinincaia   Lea,  Anomia   ephippioides  Gabb,  Plicatida 

plaimeMiami  Conrad,  ByMsotircu  cuculloides  Con.,   Triyonarca  jtulchra 

GtbK    T.  corbidoides  Con.,  Nucula  mn<jnifica  Con.,  Ijeda  opuletda 

Con.,    Yoidia   rhibomensiit  Conrad,  MarginvUa  senim  Lea,  Volutili' 

thr^  f^etrwa  Con.,   V.  precmrsttr  Dall,  K  datli  Harris,  n.  sp.,  Turn- 

rnla  ftolita  Gvihhf  Lntirm  iiuMrei  Gabb,   Cornidhm  ahnigera  Gabb, 

Pter^9}t9is  ctmntdi  Dana,  Corbtda  (ddrichi,  var.  xmi(hvillensii<  Harris, 

C    tejcana   Gabb,    C.  alabamensin   Ijea,    Denlalium   viinutidrHitmw 

Gabb,    Deninlium    m unit Utriat urn    Gabb,    var.    dumbleij    n.    var., 

W'uericfirdia  planimsta  I^m,  Cyiherea  hntadouis  Harris,  C.  hiistrth 

ftenstA   Harris,  fusns  mortoni  var.    mortmiopaiit  Gabb,    Phos  texana 

itabb  var.,  Disioriw   sepinndentaUi    Gabb,     Tuba   autUpiaUi^    var. 

iexann  n.  var.,  Stdarinm  srrobindntnm  Con.,  S.  vatpertinnm  Gabb, 

Xaiirti  aniUi  Gabb,  N,  limnla  Con.,  N,  semilundtay  var.  janihinnj^ 

n.  var.,  Sitjnretu^  hu*ituMun3^  Aid.,  S.   drvUvU  Con.,    Pyndn  (Fuw- 

jiftdn)  Aid.,  P.  ( Fustyfiriiltt)  jttnitn  Von.,  y&T.,  Mesafh  cfaibornefisiis 

Cou..  TurriteUa    wijmta  Gabb,  T.  dumhin    Harris  n.  sp.,    Aiuria^ 

near  nV  z/w,  Bvli>*€jtia    inujuln     Gabb,    Flabellnm  sp.,    Turbinolia 

phardra  Ijea  and  Liunditea  sp. 

4.  Pale  to  purplish-pink  clay  found  200  yards 
farther  down  C^ar  Creek  than  No.  3. 
Very  few  fossils  found  in  this  IhkI  ...  4  to  6  feet 
h.  Dark  grayish-green  sand  containing,  in  addi- 
tion to  the  greater  nunil>er  of  the  fossils 
found  in  No.  2,  the  following :  Pieurotoma 
rhildrenif  var.  bilnta  Harris,  Camrlittna 
ftanutirst  var.  jtmijHira  Harris,  (\tncrHaria 
tjnnmata  Con.,  VnlutUithes  petnt^^n^  var. 
h%dt*Hta  Con.,  Cmltdus  sub^-ottrcwdns  Gabb, 
ChrymKlomus  nderoijramma  Ciabb  and 
Stditrium    nnittnn,    var.   imrhtnum    Gal)b  4     " 

G.    (jreen  santi  with  lan)in:L>  of  clay  containing 
U(*arlv  the  same  fauna  as  in  Nos.  *}  and  5 
with  Artaon  punrtntHA  I^ea  and  PI.  retlfera 

Gabb,*"  a<iditional 4  to  (>     " 

7.    Dark  brown  and   purplish -brown  sand  and 

••  UmniBUm. 
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clay,  laniiDatei]  with  fossils  iu  sand,  t«  bed 

of  creek 2  fa 

The  uext  section  west  of  this  is  on  Campbell's  Creek,  near  Duiii 
ranch  and  about  six  miles  west  of  Wheelock.     This  ehows: 

1.  Black  soil  .    .    .  2  to  4  fe< 

2.  BrowD  sand  with  calcareous  material  ...       4  to  8 

3.  FerrugiDouB  brown     sandstone     and    sand?, 

altered  green  sandu  with  Comis  sunrideM 
Con.,  Pleuroloma  (Siircttla)  gablrii  Con., 
PI.  (^DriUia)  nodacariiuiUi  Gal)  I),  PI. 
(^Borsotiia) plenta  Harris,  Aiicillu (Oliviila) 
ilamineaCoa.,  OitreaicU(zfonuU,\eL.T.divarl- 
caia  Lea,  A^iomia  ejihipjiioidea  Galib,  Nn- 
eiilamagnlfica  Con.,  PxeuduUvu  vettwta  Con., 
var.,  P.  veltula,  var.  fatiformis  Lea,  Vobi- 
lUithes  petrosa,  var.  indenla  Con.,  V.  /ire- 
curaor  Dall,  Ltttirav  moitrei  Gabb,  Corbiilu 
lexatM  Qabb,  Veuerieardta  p/anicogta  Ijaiii., 
Fas  lie  nwrtoni,  var.  vuirUmopns  Gnbb, 
P!io»  texana  Gabb,  var.,  Distorl'w  evpleni- 
dentata  Gabb,  Sigaretiu  declivh  Con. ,  Me^io- 
lia  claibomen«i»  Con.,  Tarriielia  naeutu 
Oabb,  Turritelh  dumblci  Harris  n.  sp., 
Bdmep'in  HiHjtiUiGa,h\i 4fW 


1896.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  1*25 

in  No.  4  Andlla  aticillopa  Heilpr.,  Bysso- 

arca   euculloides   Con.,   Pseudoliva   vetusta 

var.  fimfortnis  Lea,  VolutilUhes  precursor 

Dall.,  Comuliiia   armigera  Con.,  Corhula 

aldrichi,  var.  gniithvillevms  Harris,  C  tex- 

ana  Gabb,  Dentalium  ininutiatriaium  Gabb, 

F\isu8    mortonif    var.    morlonopim    Gabb, 

Pho8  texana  Gabb,  Distortto  septeitidentaia 

Gabb,    Solarium    acrobiculatum    Con.,    S. 

a^cutumf    var.    ineekanum    Gabb,     Pyrula 

(Fuaojieula)  texana  Aid. ,  Meaalia  daibom- 

ensU  Con.,  TurriteUa  nasuta  Gabb-*®  .    .  1  foot 

6.  Laminated  fossiliferous  blue  clay 10  feet. 

7.  Alternate  strata  of  yellowish  sand  and  blue 

clay,  clay  6  inches  and  sand  from  4  to  8 

inches  thick 4     " 

8.  Brown  sand IJ   " 

"X^he  connection  between  these  beds  will  be  readily  understood 
^'^hen  it  is  stated  that  at  least  30  of  the  38  species  found  at  Camp- 
"^11' 8  Creek  are  common  to  Wheelock  and  the  exact  stratigraphic 
P^>sition  of  the  two  sections  can  be  seen  in  a  section  on  the  Town 
^''^^rich,  south  of  the  town  of  Wheelock  and  intermediate  between 
^■^^  Cedar  Creek  and  Campbell* s  Creek  sections.  Out  of  some  36 
^P^cies  obtained  19  are  common  to  CampbelFs  Creek,  26  to  Cedar 
'^r^ek  and  the  following  10  do  not  occur  at  either:  Pleurot4yma 
y'^r^llia)  texana  Gabb,  PL  {Drillid)  pleboides  Harris,  PL  {Mange- 
'^<t^  infa7isy&T.  Mr.,  P/.  (Scobiiiella)  crassiplicata  Gabb,  Turrwxda 
V  ^-^nomitra)  texana  Harris,  Terebra  amwrni  Con.,  Periploma  coU 
*a?-cii    Harris    n.    sp.,    CUmlithes   humeroHay  var.    texana    Harris, 

^<^tnlUhe8  (Papillina)  duvwm,  var.  trapaquara  Harris,  and  Cari- 
^^fi<x  subangulatOy  var.  cherokeensia  Harris. ** 

^  he  section  shown  at  this  place  is : 

1.  Black  surface  soil 1  to  3  feet 

2.  Dark-brown    gypseous  clay,    base    of     the 

Yegua  stage 1 J  " 

3.  Brown  fossiliferous  sandstone  and  brown  clay 


^  Harris  Mas.  ^  Harris  Mss. 
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iuterstratified    and    contaiuiag   the   above 

fossih 3     *' 

4.    Blue  laminated  clay  ia  which  no  fossils  were 

found,  to  bed  of  stream 2     " 

Small  sectioiis  of  a  similar  character  occur  on  Elm  Creek,  near 
Burckley  Stntioii  and  on  the  Wileon  Reid  Headright,  both  lying  Ite- 
tween  Campbell's  Creek  and  the  Brazos  River. 

Along  the  Brazos  we  have  probably  the  most  important  and  most 
complete  section  of  these  beds.  To  the  south  ne  find  them  passing* 
beneath  the  Yegua  clays  about  500  yards  south  of  the  mouth  of  the 
Little  Brazos.  Theoce  throughout  a  succession  of  bluffs  we  can 
trace  the  Murine  beds  northward  to  their  contact  with  the  underlying 
lignitic  a  short  ditttance  uorth  of  International  Railway  bridge,  a 
direct  distance  of  twelve  miles.  The  section  showing  the  contact  be- 
tween the  Yegua  clays  and  the  Marine  beds  has  already  been  given, 
and  the  next  section,  that  on  the  Little  Brazos,  near  the  iron  bridge, 
on  the  Moseley's  Ferry  and  Bryan  road  shows: 

1.  Chocolate  brown  clayey  soil,  river  deposits  .  10  to  15  feet. 

2.  Gravel 2  to  4     ■' 

Z.    Laminated  un fossil iferous  clay 4      " 

4.  Ptde  blue  un  fossil  iferous  clay 1  to  3     " 

5.  Thinly  laminated  blue  to  black  colored  clay 

containing     Terebra     hmisUinin,     Harris, 
Tcrebra    texngyra    var.     Harris,     Cnnim 
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minuiutrlatum  var.  dumhlei  Harris,  n. 
var.  Venermirdla  planicosta  Lam.,  Dls- 
tartio  septenvdentaia  Gabb,  Solarium 
alveatum  Con. ,  S,  ves})ertmum  Gabb,  Phos 
texana  Gabb,  var.  Cht^sodomuM  pnrbrazann 
Harris,  n.  sp.,  Natica  rna/a  Gabb,  N.  serni- 
lunnta  var.  janthinops  Harris,  I^nUi 
(Fnsoficuln)  texmia  Aid.,  TunnteUa  iicmda 
Gabb,  Turritella  dximblei  Harris,  n.  sp." 

6.  Fossiliferous  iron  ore 1  foot. 

7.  Fossiliferous  green  clay  containing  most  of 

the  fossils  found  in  No.  5  with  Atyn. 
Bnlhnella  kellogii  Gabb,  Pkurotoma 
(^Coehlespira)  eiigonata,  Con.,  PI.  ehild- 
reni  I-ica,   var.   bilota  Harris,  PI.  ret  if  era  • 

PL  (^Mangelia)  infans  var.  Mr.,  Can- 
cilliirui  tortip/icd  Con.,  C.  paiwni^  var. 
gmiihvillensis  Harris,  Byssoarca  cucxd- 
Uyides  Con.,  Tumieula  polita  Gabb, 
Corbula  ahbnmeiisis  Jje&y  Caduhis 
»nb-C4)arcucUn.H  Gabb,  Pyramidella  pre- 
exilh  Con.,  var..  Solarium  acutttm  var. 
meekanum  Harris,  Aleslia  Claibam/^im 
Con. ,  Terebra  Uxagyra  n.  sp.  var.  Harris. " 

^he  next  section  is  shown  at  Moseley's  Ferry  on  the  Brazos.  This 
'*^o«  section  referred  to  by  Dr.  Ferdinand  Roemur  as  being  visited 

y  kim  in  1847  and  which  he  characterized  as  **  consisting  of 
**^iTiate  strata  of  brown  ferruginous  sandstones  and  of  dark  colored 
P'^^tic  clays,  both  teeming  with  fossils."""  The  bluff  here  extends 
*'Oi>g  the  river  a  distance  of  about  1,500  feet  and  is  from  25  to  30 
l^ftt:  high.  With  the  exception  of  the  upper  15  feet  of  brown  sand 
^^  ^s»  fossiliferous  throughout.  The  fossils  are  very  well  preserved, 
^^^^^^ingly  plentiful  and  easily  obtained.  The  dip  of  the  beds  as 
ahown  in  this  bluff  is  between  50  and  55  feet  per  mile,  but  it  may  l)e 

*^^^l  that  throughout  this  region  as  well  as  other  portions  of  the  older 

*^^^cene  reliable  dips  are  very  hard  to  obtain. 


«  .  _      _  . 

'»  Harris  MSS. 

^  Am.  J.  of  Sci.  Vol.  vi,  Second  series,  1848,  p.  23. 
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Sei^lion  at  Miiseley'e  Ferry,  lirazoB  River  : — 

1.  Brownish  yellow  Burface  loam 15  feC't. 

2,  Thin  stratuui  of  foBsiliferous  iron  ore  in  boulOer 

form (i  tochea. 

:i.    Blue  laminated  fosBiliferouE  clay 3  feet. 

4.  Foseiliferous  iron  oro,  running   under  the  river 

about  100  yards  below  the  ferry 2     " 

Nob.  2,  3  and  4  contain  an  extensive  fauna,  comprising  Ijm-ifiimi* 
traJbefdiiid)'*  Harris  n.  ep.,  Conn*  mim-idcnK  Con.,  in  great  uumliers, 
l^Hrnfoma (Surcula)  gabliU  Con.,  PI.  {Corhlt^epira)  eii^muUa  Con., 
J'l.  ilh-illia)  ntiiiomrhnta  Gahh,  PI.  lerrhriJuniM  Mr..  PL 
(Harsimia)  ji/ntia  Harris,  (htrea  »eilifJontti*  var.  dmiricnta  Lea, 
Annmin  rphippioidM  Galib,  Byttwirm  r^iPnUoid<»  Lea,  PKiidolu-a 
rdiMta.var.  Volutllitbe*  pelro*a  Con.,  IWdhYtfAes  preeiinor  Dall., 
Turrirvl"  pnliln  Gahli,  L-ilim*  monrei  Gabb,  Corhula  lexana  Gabb, 
Oentalltim  mintttistriatum  Gabb,  Denlafium  mintUutriatii.tii  var. 
ilumblei  new  variety,  Vr.nericaiylia  planicoata  Lam.,  Vythtrea  texiuxtla 
tlarris,  Cytherea  lonutdonU  Harris,  Chrysodoiniu  cnU^vgramma 
Gabb,  Plioa  tejMnn  Gabb,  var.,  DUtoriio  aeptiindenlaia  Gnbb,  T^ihn 
aiitiipiata  var.,  witiqiia  new  var.,  Solarhim  actUvw  var.  Mreknnum 
(iabb,  SitjiireULS  fleelivi^  Vfia.,  Metal'ia.  rlaibiinifnKU  iUm..  Turnlnlla 
noAutn  Con.,  T.  dnmble'i  Harris,  n.  ep.,  Pj/i-uln  {Fruofiml'i)  tcj'anit 
Abl.,  and  several  corals." 

5.  Ijiminitted  fbssiliferoue  blue  clay  containing 

Convstauridena  Con.,  Pletiroloma  (Siircula) 
gabhii  Con.,  PI.  {CoclUetpira)  enj/onaia 
Con.,  PL  (BoTMnto)  plenta  Harris,  PL 
(S-ureida)  moorei  var,  Levifusus  Irabeaioides 
Harris  n.  Sp.,  AnciKa  ( OlivtUa)  »taminca 
Con.,  Peeudoliva  vetvtta  vAr.,Volutililhee 
petrota  Con. ,  Denlalinm  minuthti-tatum 
Gabb,  Vcnericiirdia  planiwiia  Lam.,  Ijcda 
•ipulentn  Con.,  Cylherea  trxaeola  Harris, 
Dislotiin  sepietitdenlain  Gabb,  Mexalia  chi- 
hornevMS  Con.,  Tnrrilella  Hfwtito  F,pbb  and 
Behgepia  ungula  Gabb G  feet, 

-'  Numbers  2.3  .ind  4  are  marlicd  A  in  Mr.  Harris'  lists;  No.  .",,  It;  So*,  (i, 
TaiKl  M.  C;  Ni>.  a  1);  No.  1(J.  E;  Niib.  II,  12 and  13.  V 
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B.    Foasiliferous  iron  ore 2  feet 

7.    Altered  fossilifcrous   green    sand   found   at 

north  end  of  bluff 10     " 

M.    Foasiliferous  iron  ore 2     ** 

N<i«.  6,  7  and  8  contain  Comun  AaurUlens  Con.,  IHenrotoma  (Sur- 
mill)  fjobbii  Con. y  PL  {Driliia)  nodacar itiaiti  Gnbh,  Pi.  (Borsonia) 
plrnta  Harris,  Ijcvlfn^u^  traheatoiiles  Harris  n.  sp.,  Anomui  ephip- 
pinidet  Gabh,  Pnetidoliva  v€tu»ta  Con.  var. ,  IxUirus  nworei  Gahh, 
Vetherirtirdia  /Vani«wrfa  I^m.,  Distorth  ^eptemdeniata  Gabb,  Tnr- 
riiella  dumbUi  Harris  n.  sp.,  Byaswirca  niculloidei*  (km.,  Sotarium 
tinitum,  var.  mrekanum  Gabb. 

9.  Green  sand,   dark    green    near  ferry,    but 

altering  to  a  brown  near  north  end,  and 

merging  into  No.  7,  measuring  at  ferry  .  5     feet 

This  bed  contains  Coniis  muridnis  Con.,  Plenrofoma  (Sumifa) 
gnhbii  Con.,  AnrilUi  (Olivufa)  stamhwa  Cim.y Oittrea  scifnformUf  var. 
dimrinita  Lea,  Anomia  rphippioidcs  Gabb,  IWudoliiHt  vettista  Con., 
var.,/*.  retutta,  var.  cttrwatn  Con.,  IHerojtsin  amradi  Dana,  Cor  hula 
/^jyiiui  Gabb,  Venericardui  phmicoHtii  I^m.,  Cy/Zi/rra /cxfiro/a  Harris, 
/Wiui  morioniy  var.  nwrionopf^iji  Gabb,  /Viox  tcxmia  Gabb,  var. 
JPisittriw  septnndrutata  Gahh,  TurnteUa  nasuhi  Gabb,  and  TmuiAcoht 
trajMvptnra  Harris  n.  sp.  ,**  Turhinolia  pharetra  I>ea,  Knd4tj)4i^kyH 
marinrei  Lea  and  other  corals. 

10.  Thinly   laminated   blue  clay,  changing  into 

brown  near  top,  and  weathering  to  a  light 
blue  toward  the  bottom;  the  upper  brown 
portion  contains  fossils  similar  to  those  in 
No.  9,  and  the  lower  blue  contains  occ*a- 
sional  crystals  of  ^^elenite 15  feet 

11.  Dark,  almost  black,  fossiliferous  sandy  day  .  10     ** 

12.  Thin  seam  of  black  clayey  sand,  jointcii  and 

stained  brown  along  joints  and  on  outside, 

a|>parently  unfossiliferous 1  f<H>t. 

1*1.    Hame  as   No.  11,  extending  into  river  and 

forming  a  lc<lge  in  bottom  of  river  ...  14  feet. 

Nw.    11   and   V*\  contain    Pienrotomti  rhildreui   Jjoa,  var.  htlota 

Ifanv,     Yoldia  r/nibttniensis   A  hi.,    pMeudo/ltn  ^retitJita  Con.,  var., 

M  lUrriM  Mm. 
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Te.llijut  mooreana  Gahb,  Vejifne'irdia  jilanii^sln  Laro.,  Cytlierea  ba*- 
tropengit  Harris,  Tiirrilrlla  nofnt'i  Gabb. 

Tlie  section  next  seen  is  at  Niblett  shoals,  about  a  mile  and  a  half 
north  of  Mo^ley'ft  Ferry.  Tbiy  section  fthowa  a  decideil  change  in 
which  we  find  from  12  to  14  feet  of  lignitic  shalee,  sands  and  lignites 
lying  beiioatb  in  20  feet  oi'  river  loam. 

The  next  section  is  at  tVillard's  Ferry,  four  miles  north  of  Mosley's. 

This  section  has  been  described  liy  Dr.  Penrose  as  the  Burleean 
shell  bluft',''''  there  being  no  ferry  at  this  placi?  when  visited  by  Pen- 
rose. The  section  ht>re  giveti  is  esitentially  Lbe  same  an  given  by  him. 
the  only  difference  being  the  division  of  the  upper  twenty  feet  of 
fossiliferouB  green  sand.      The  section  shows: 

1.  Brown   sand 10  feet. 

2.  Indurated   brown  altered  green  ^and  ...  8  inches. 

3.  Brownish-green  altered  green  sand  ....      4  to  6  feet. 

4.  Grnyish-green    sand IfllolS  feeL 

NoM.  S  and  4  of  the  section  contain  Pleuroloma  (iSarMj/a)  githhii 
Con.,  11.  cHldrejii  Lea,  var.  bil'itn  Harris,  Canftltaria  minnla 
Harris,  OHvtllii  inimbglit,  var.  bvrlemmia  Harris  n.  var.,  Oslrm  »el- 
lirfirrmis.  viir.  divni-iaita  Lea,  Plimtuta  filnmriitogn  Conrad,  Prrtm 
•ieii/mgttii  Liea,  I'iniia  Bp.,  Jit/xtuurcn  ciiculloidee  Conrad,  Ixda,  opn- 
tenia  Con.,  J'aeiidoliva  vetvtta  Con.,  variety  Vobitilitlies  petrom,  var. 
indenta  Con. ,  LapjmTui  paeti/ie,  var.  mooreana  Gabb,  Laiintg  moorei 
Gabb,  Orrhula  aldriehi,  var.  BmitlivilleTisis  Harris,  Dentafwm  minu- 
tittriatum  Gabb,  D.  minuiistriabim,  var.  dwm 6/ri  Harris  n.  var.,  Ven- 
irricaTdia  rotunda  Lea,  V.  attwontai-ti,  var.  perantiqiia  Con.,  V.  phni- 
eosla  Lam.,  Cylherea  sp,,  C.  texnnola  Harris,  C.  baelropensit  Harris, 
V/avilitkes  (^Pajnllinn)  dionrMo,  var.  I.rapainara  Harris,  Ftmis  nuniDni, 
var.  moriitn(y]KU  Gabl>,  Cfain/Uhcn  jtenroen  Heilprin,  C.  hniiiTOMt, 
var.  texana  Harris,  PUnroloma  (Vlntkiirella)  fannm  Harne  n.  sp.,iSo- 
lariiim  gerobicnl'ilinn  Con.,  8.  iilvcatiim  Con.,  Natim  eemihnuila,  var. 
jttHfAin')ps  Harris  n.  var.,  A',  nfivlmntieiii  Aid.,  Sigurrliie  decfivig 
Con.,  I'l/riif'i  {Fiiiofieiilii)  penilti  Con.  var., Hiiiieflii  teriiia  Harris  n. 
sp.,  R.  texana,  var.  p/'imi  Harris  n.  var.,  ('nli/jilnijiltonig  wlntu» 
Conrad,  Tiirritel/u,  sp.,  Behnepia  ungiila  Gabb,  Tmckilii,  sp.  and 
corals  Tiirhinotifi  pharetra  Lea. 


A  Roport  (ici 
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5.  Dark  blue  laminated  clay 6to8  feet 

6.  Brown  coal  in  river 4  feet 

This  bluff  extends  up  the  river  for  nearly  a  mile  and  is  from 

twenty  to  twenty-five  feet  high.  The  fossils  are  plentiful  and  well 
preserved,  although  not  so  easily  obtained  as  at  Moseley'a  Ferry. 
Pecten  desh/iyesii  is  particularly  plentiful ,  in  some  jwrtions  forming 
solid  masses  from  four  to  six  inches  thick  for  considerable  distances. 
From  here  to  the  base  of  the  l)eds  at  the  railway  bridge  no  fos- 
sils have  been  obtained. 

The  similarity  of  the  structure  of  these  beds  and  tneir  contained 
fauna  from  the  Angelina  River  on  the  east  to  the  Brazos  on  the  west, 
Bs  well  as  the  several  isolated  exposures  lying  in  the  counties  east  of 
the  former,  mark  a  continuity  extending  clear  across  east  Texas, 
'^bese  beds  are  also  well  marked  to  the  west  of  the   Brazos  and  at 
Smithville,  on  the  Colorado,  we  find  another  great  assemblage  of 
fossils,  the  greater  num1)er  of  which  are  identical  with  those  found 
on  the  Brazos  and  Wheelock.     It  may,  however,  be  remarked  that 
80  far  as  numbers  of  several  of  the  specimens  are  concerned  many 
of  the    species     show     considerable    difierencea.        Thus,    Cotim 
^uridens,  although  scarcely  represented  at  any  locality  east  of  the 
Trinity  becomes  very  prolific  at  Moseley's  Ferry,  on  the  Brazos. 
The  same  may  also  be  said  of  Pecten  deshayesii,  which,  though  num- 
erous at  Collier's  Ferry  on  that  river  is  scarce  in  the  east.     On  the 
other  hand  Plicatula  filamentosa  and  Spirorbis  leptosttmiu  are  abund- 
uit  in  Hurricane  Bayou  and  at  Alabama  Bhdf,  although  extremely 
few  of  these  have  been  obtained  anywhere  else. 

The  correlation  of  these  beds  with  the  IJsbon  stage  of  the  Ix)wer 
Clubome  of  the  Alabama  section  appears  to  rest  upon  several 
grounds.  First,  their  stratigraphic  position.  In  both  States  they 
fest  upon  the  lignitic.  It  is  true  the  Buhrstone  of  the  Alabama 
section  intervening  between  the  Lisbon  and  Lignitic  is  absent  in 
Texas.  Both  comprise  a  series  of  highly  fossiliferous  sandy  and 
clayey  strata  with  glauconitic  green  sand  and  sands  containing 
streaks  and  nodules  of  calcareous  matter,  much  of  which  is  badly 
weathered.  Some  of  the  beds  are  indurated  into  hard  ledges  of 
brown  or  yellow  sandstones,  but  brownish-greenish  and  bluish-green 
soft  sands  and  plastic  clays  form  the  great  bulk  of  the  deposits.  The 
presence  of  small  beds  and  deposits  of  lignite  and  lignitic  strata  at 
irregular  intervals  in  the  Texas  beds  marks  the  most  prominent  dif- 
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lijrenoe  betwetsH  tlieeo  l>eds  and  Ix»wer  Clailwrne  of  Alnbrnna,  The 
preaeuce  a(  thtese  lignitic  strata  in  tbc  Texas  beds  and  tlieir  absence 
ill  Alabama  nppoars.to  show  a  differeuce  in  the  c^indiliohe  of  de|)o§i- 
tion  in  the  two  loouiitiex.  The  lij^nitic  is  esseutially  a  marsh  pro- 
duction, while  the  ntherR  belong  to  n  coastal  marine,  or  at  least  com- 
paratively shallow  sea,  and  Iho  occurrence  of  the  two  in  connection 
with  each  other  would  lead  la  the  inference  that  while  a  steady 
marine  condition  of  affairs  continued  in  Alabama,  the  Texas  regions 
were  subjected  at  irregular  intervals  to  alight  oscillations  during 
which  the  alternate  conditi'ms  of  marsb  and  sea  deposition  tooli 
place  ond  the  presence  of  marine  fosaiU  in  the  lignitic  beds  appears 
ti)  show  that  thea;  marches  were  also  subjected  to  marine  influences. 
The  third  reason  for  considering  these  beds  as  l)eing  synchronous 
with  the  Ijisbou  beds  and  portly  with  the  green  sands  of  the  lower 
or  lignitic  beds  is  their  contained  fauna.  Heilprin  states  that  of 
some  one  hundred  and  forty-flve  species  determined  by  bini  altout 
sixty-one,  or  upwards  of  tbrty  |>er  cent,  are  also  members  of  ihe 
('laiborne  fauna  of  Alabama,  and  a  few  otbers  also  occur  in  some  of 
tho  older  deposils  of  Alabama.  He  considers  these  beds  lo  belong 
to  the  Claiboniian  or  typical  Middle  Eocene  of  the  ^If  slope." 
Af^r  the  examination  of  a  much  more  extensive  taunn  obtnined 
from  these  beds  Mi.  Marris  arrives  at  t)i«  ouuclustuu  that  they  be- 
long to  the  Lisbon  sub-si^e  of  the  Lower  Claiborne."  Gabb  also 
arrives  at  the  same  aanclusion  in  regard  to  the  fossils  found  at 
Wheelock  and  in  Caldwell  county,  as  he  says  "they  are  all  from  a 
deposit  apparently  synchronous  with  that  at  Claiborne,  Alabama  ; 
one-third  of  the  species  found  iu  the  Texan  beds  being  specificBlly 
identical  with  those  found  in  Alabama."" 

The  identity  of  the  fossils  found  in  the  Yegua  clays  and  Fayette 
sands  with  those  of  the  Marine  beds  appears  to  place  these  two  stages 
in  the  same  age. 

These  beds  occupy  a  wide  area  of  country  lying  immcdial«ly  north 
of  the  Yegna  clays  which  form  their  sonlliern  boundary,  and  their 
northern  line  nmy  approximately  be  drawn  from  the  Sabine  River 
a  short  distance  north  of  Sabine  Town  in  a  generally  northwestern 
direction  to  the  middle  of  the  eastern  line  of  Smith  County,    Turn- 

«  I'rocccdings  of  the  .\oiclemy  i.f  Nat.  Sci.,  I'hila..  Oct.,  ISM,  p.  3n3. 

"  llarria'  MimuRraph  uf  the  Tcxud  Tertinry  KoBiils  MSS. 

"  Journal  of  the  Acad,  of  Nut,  Sci.,  Second  Sorica,  Vol.  4,  |j.  37fl. 
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ing      ^sveat  the  line  ooDtinues  in  a  west  by  south  directiou  to  near 
Bro'^^v^nsboro,  iu  Heudersou,  aud  theuce  south  to  the  Trinity  near  the 
80Ut.lx  line  of  Anderson,  and  from  there  in  a  southwesterly  direction 
to  ihM,e  Brazos.     Throughout  the  northeastern   portion  of  the  state 
isolckt^  hills  covered  by  deposits  of  the  same  age  occur  in  some  of 
the  oounties.     These,  however,  are  usually  unfossiliferous  and  of  no 
grea.t  extent.**     The  main  l)ody  of  the  l>eds  occupies  a  position  in 
the  ftjrm  of  an  inverted  V,  being  widest  at  its  apex,  where  a  line 
dra'wii  across  them  from  Bullard  through  Jacksonville,  Rusk  and 
Alto  measures  over  forty  miles.   From  this  line  they  gradually  narrow 
\)Oth  to  the  west  and  east  until  on  the  Brazos  the  width  does  not  ex- 
ceed thirteen  miles,  and  on  the  Sabine  not  more  than  seven  or  eight. 
The  dip  of  these  beds  appears  to  be  in  an  inverse  ratio  to  the 
width— that  is  to  say  it  is  greater  on  the  Brazos  than  farther  east, 
and  gradually  l>ecomes  less  as  we  approach  the  Sabine.     While  the 
great  or  general  dip  of  the  whole  of  these  dejwsits  is  toward  the 
gulf  they  have  apparently  been  subjected  to  pressure  from  the  south 
or  southeast  as  in  many  places  slight  waving  or  undulations  occur 
that  give  the  beds  the  appearance  of  dipping  toward  the  northwest 
in  many  places.     These  undulations  are  greater  in  the  basal  division 
or  •*  Mount  Selman  series,"  and  pass  into  the  underlying  lignitic.  A 
very  good  type  of  this  formation  may  be  seen  in  Mount  Sehnan  it- 
self as  that  mountain  forms  the  bottom  of  a  synclinal  trough.    They 
^0  not  appear  in  the  Yegua  clays  or  succeeding  deposits,  and  whether 
they  affect  the  cretaceous  beds  or  not  is  not  known  with  any  degree 
of  certainty,  although  it  is  generally  assumed  that  they  do  to  some 
small  extent. 

The  topography  of  the  country  occupied  by  the  Marine  beds  may 
be  described  as  an  elevated  plateau  rising  abruptly  from  the  plane 
<*f  the  surrounding  beds  to  an  average  elevation  of  five  hundred  feet 
above  sea  level,  although  some  of  the  higher  "mountiiius"  reach 
elevations  of  over  seven  hundred  feet.  This  plateau  is  so  intersected 
by  the  different  rivers  flowing  across  it  and  their  subsidiary  drainage 
^^hanuels  that  it  presents  a  much  ])roken  surface  showing  as  narrow- 
^Pped,  steep-sided,  ridges  in  many  places  and  wide  flat- topped   hills 

• 

10  others.  This  variation  is  chiefly  due  to  the  covering  of  the  difler- 
ent  localities.  When  sand  forms  the  prevailing  material  the  ridges 
are  narrow  and  the  reverse  is  the  rule  where  we  find   the  iron   ore 

*  Science,  Vol.  XXIII,  No.  571,  pp.  22-25.     . 
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deposits  overly iug.     Wide  "  IxtttomB"  and  "  atsci 

fringe  the  margius  of  the  main    atreanis  nud   i 

creeks,  and  iLu  wltole  flow  at  very  low  levels,  often  ODe  liUDtlred  ix> 

one  hundred  and  fifty  feet  lielow  the  siiraniit  making  deep  V-ehaped 


OF  [1895, 

id  bottoms"  land 
lany  of  the  larger 


In  many  places,  particularly 
ipid  and  many  of  the  eaEtem 
ow  flowing  in  the  underlying' 


chanoelswhere  no  l>uttom  lnn<ls  exist, 
in  the  sandy  heda  erosion  ia  very  r 
water  courses  have  reached  and  are  u 
lignitic  beds. 

Throughout  the  higher  gruuuils  the  surface  is  generally  covered 
with  light  gray  or  yell<)w  sand  derived  from  tlie  dinluteg ration  of  the 
underlying  beils  through  leaching  or  otherwise,  and  in  places  a  tight 
scattering  deposit  of  yellow  stained  (]uartz  gravel  occurs.  These 
upi)er  beds  support  a  heavy  cover  of  short  leaved  pine,  oak  and  hickory 
in  portions  of  the  region  and  wide  areas  in  several  of  the  counties 
towards  the  middle  of  the  district  are  covered  with  heavy  beds  of 
laminated  iron  ore.  These  overlying  sands  and  ores  have  been 
ascribed  to  the  (jnatfrnary  by  Mr.  L.  C.  Johnson,"  but  the  occur- 
rence of  fossils  of  the  same  age  as  the  underlying  lieda  within  thero 
place  them  in  the  Murine  lieds  and  consequently  of  Eocene  age. 
Lignitic  Beds, 

The  northern  boundary  of  the  Mariue  beds  marks  the  southern 
limit  of  an  another  series  of  deposits  totally  differing  from  these  in 
every  respect.  Iti  physical  structure,  materials  and  mo<le  of  deposi- 
tion these  lower  beds  have  nothing  in  common  with  the  overlying 
Marine  beds.  They  form  the  lowest  portion  of  Penrose's  Timber 
Belt  or  Sabine  river  lieiis  and  are  kn()wii  as  the  Lignitic  stage  of 
the  Texas  Eocene.  These  leda  comprise  a  series  of  sands,  clays  and 
lignites  and  have  an  ogt^regate  thickness  of  over  1,200  feet 

The  sauds  are  variously  colored,  being  white,  yellow,  brown,  red, 


1895.]  NATURAL  SCIENCES  OF    Pill  LA  DELPHI  A.  136 

de|M)siU,  with  the  sandi),  and  iu  such  i)ositious  are  usually  lumiuated. 
Maa^ive  and  stratified  beds  also  occur  iu  luauy  portious  of  the  area, 
MHDediues  nearly  free  from  sand,  but  the  greater  portion  occur  a^^ 
tandy  or  uiica(*eou8  clays.  Plastic  |)otter's  clay  and  refractory  clays 
occur  in  abundance.  In  color  they  are  generally  dark  blue,  <j:ray 
and  black,  although  deix>sits  of  red,  brown  and  yellow  clay  occur 
and  frequently  thin  beds  of  white  clay  are  found  among  the  up()er 
Diemliers  of  the  series. 

The  lignites  belonging  to  this  stage  and  from  which  these  l>eds 
derive  their  name  occur  widely  spread  throughout  the  whole  area  ; 
they  lie  in  l)eds  of  varying  thicknesses,  from  two  to  four  feet  being 
must  common,  although  six,  nine  and  ten  feet  deposits  are  by  no 
meao<  of  rare  occurrence.  Beiis  of  even  greater  thickness  have 
lieeu  reported  as  l)eing  found  in  well-borings.  The  actual  numl>er 
of  lignite  IkhIs  existing  in  these  de()osits  is  not  known.  Six  have 
iMsen  reconled  as  underlying  each  other  at  distances  varying  from 
two  U}  <»ue  hundred  and  twenty  feet  apart. 

Silicious  and  calcareous  sandstones  and  limestones  occur  at  dif- 
ferent |)ortions  of  the  area  occupied  by  these  l)eds,  but  the  glauconitic 
k;reeQ.*«and  marls  so  conspicuous  in  the  Alabama  lignitic  are  every- 
where alisent  from  the  Texas  beds. 

The  lignitic  l>eds  have  l)een  divided  into  two  divisions — an  upper 
au<l  lower — distinguished  chiefly  by  their  structure  and  coni|X)8itiou. 
The  up|)er  or  Queen  City  beds,  so  called  from  their  typical  develoj)- 
tuent  near  that  place  in  Cass  county,  comprise  a  series  of  laminated 
ur  thinly  stratified  white  and  red  sands  and  sandy  clays  fretpiently 
luergiug  into  one  another  and  forming  a  mottled  sandy  clay  or 
clayey  s:ind.  The  laminiu  generally  do  not  exctnid  one-fourth  to 
half  inch  but  the  white  sandy  clay  frequently  expands  to  six  or  more 
ftet  filling  |xx*kets  or  depressions  in  the  wavy  laminated  deposits. 
Iu  thi.**  |>ocket-form  thi^si*  clays  Ik^couic  U\<s  sandy  and  more  alumi- 
buus  than  when  «KVurring  in  thin  seams.  Tlie  bection  at  (^ui'en 
<ltv  shows  the^e  lietis  to  have  a  thickness  of  Go  fi^eL     This  section 


it:" 


1.  Gravelly  ore,  and  broken  piei'es  of  noilular  ore, 

sandstone  and  sand 5  feet 

2.  Iwiiminated  ore  and  sand  in  thin  strata    ....        4     " 

•<  HttCoDd  Anoual  Repuit  (ieol.  Hurvoy  of  Tcxus  IHOU.  p.  72. 
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3,  Slratitied  white  auil  red  aaud  witli  white  sandy 

clay  (Queen  City  beds) 65  feet. 

4,  Brown  aaud  and  day 25    " 

5,  Lignite H     " 

These  beds  have  nev.er  l>een  outlined  but  are  known  to  occur 

.at  various  localities  in  Caes  county.  In  Marion  county,  near 
Jeirerson,  and  in  Harrison  county  these  \>eda  appear  at  varioue  places 
iiniiiediiiteiy  umierlyini;  the  yellowish  brown  sandstoue  here  forming 
tile  base  of  the  Mariue  Iteds.  The  same  beds  are  also  found  at 
Willow  Switch  near  Longvlew  and  Gladewater  in  Oregg  Co.,,  and 
alw)  occur  near  Tyler  in  Smith  county  and  at  Wilkins'  Mill  Ju  Up- 
shur Co. 

These  beds  are  unlbssi  life  reus  throughout  Not  the  alighteat 
trace  of  a  fossil  of  any  kind  has  ever  been  found  in  them  and  they 
do  not  carry  lignite.  They  arc,  however,  readily  recognized,  and 
whenever  present,  are  conspicuous  from  tbeir  clear,  distinct,  banded 
appearance  lying  between  the  brown  and  brownish-yellow  beds 
alwvc  and  below  them.  They  have  been  correlated  with  the  Carrizo 
sandstones  of  the  Tertiary  west  of  the  Brazos. '' 

The  lower  lignitic  deposits  are  very  ditTerent  from  the  Queen  City 
beds  in  many  r6S{>ects.  These  contain  the  dark  blue,  gray,  black, 
brown  and  yellow  clays  and  sands,  sandstones  and  lignites  bo 
characteristic  of  the  lignite  group  everywhere,  and  form  by  far  the 
most  extensive  deposits  t)elongiug  to  this  stage  of  the  Eocene. 

In  Bowie  couuty,  in  the  estreme  northeastern  [wrtiou  of  the  state, 
lignitic  clays  aud  liguitcs  occur;  in  Cass  county  the  same  deposits 
show  the  typical  structure  at  many  places.  A  section  at  the  Alamo 
1'  Fork,  shows 
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of  M02  feet,  but  without  reaching  their  base.  Three  heavy  I>ed8  of  lig- 
uite  aiid  a  uumlier  of  smaller  ones  are  said  to  have  been  passed  through 
in  the  l)oring.  In  Harrison  and  southward  through  Panola,  Shelbv 
and  eastern  8au  Augustine  we  find  these  deposits  underlying  the 
reninantal  Marine  lieds  and  |>assing  under  the  main  Ixxly  of  Ihese  at 
many  places  Everywhere  throughout  the  Sabine  Valley  sections 
sihowiug  lignites  may  l)e  seen.     A  section  at  Robertson's  ford  shows: 

1.  Gray  sand 1  foot. 

2.  Mottled  brown,  blue  and  yellow  clay 45  feet. 

3.  IJgnite H 

4.  Dark  blue  sandy  clay  to  water 3 

Near  Carter's  Ferry,  on  the  same  river,  we  find  a  deiM)sit  of  lignite 
»ix  feet  thick  containing  trunks  of  trees  from  sixteen  to  twenty  feet 
iu  length  and  eighteen  to  twenty  inches  in  diameter,  partly  silicitied 
and  |Artly  lignitizini.  These  are  ex|X)eed  at  low  water.  Near 
I^igaiis|M)rt  a  section  of  the  river  bluff  is  re]>orted  to  give  :*'^ 

1.  Gray  sandy  soil 2  feet. 

2.  Mottleii  yellow  and  gray  clay 10 

.*{.    Yellow  and  blue  clay 4 

4.  Nodular  iron  ore,  nonconformablc 1  foot 

5.  Sandy  clay 3  feet. 

t>.  Iron  sandstone,  irregular 1  f(M)t. 

7.  Lignitic  siiales  to  water 2  feet. 

Otming  westward,  the  same  lignitic  sands  and  clays  with  more  or 
Itw*  lignite  occur  in  Smith,  Wood,  Henderson,  Freestone,  Limestone, 
I^AfiHi  and  IiobertM}n  counties.  SiH^tions  typical  of  the  whoK>  region 
<'aii  lie  obtained  almost  anywhere.  The  section  of  these  be<is  as 
tbiiwu  on  the  Brazos  gives : 

I.   (  alvert  Bl  u  If  Sect  ion:  — 

-£     1.  Brown  loamy  clay ? 

'f     2.  IJght  brown  san<l 

^     .*t.  Brown  sand  and  gravel 

4.  Grav  sand 

5.  Brown  coal 

it.  Dark  blue  clav 

7.  Brown  coal 

*-   KKCuud  .Inutuil  lk*port  iivo\.  Survey  of  Texan,  l8tM»,  p.  •i.V*. 
10 
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8.  Dark  lilui:  clay  same  as  No.  6 «  ft-et, 

y.  BrowD  coal 3  to  4     " 

10.  Dark  grayish  bhie  saiid 15    " 

.^    11.  Thill  stratum  of  ciilcareous  uamtstoue    ,    ,    ,  ^  fuut. 

3    12.  Dark  gray  sauc{  similar  to  No.  10 '2  feel- 

J    13.  lirowu  cual,  poor  quality 2ti>Giuchea. 

14.  Darkgraysaudsiinitur  to  No.  10 8  feet. 

15.  Gray  culcaroous  sandstoue 1  foot. 

16.  Dark  bluish  gray  saud  with  iron  pyrites  .    .  H  feet. 

17.  Bouhiera  of  clay  ironeioDe  and  gmy  calcareous 

sandstonei;  with  iruuy  nodules  and  thin  mnm» 
of  femigiuous  sandsUitiiiS  with  dicutylctlu- 
nous  leaves 2  teet 

18.  Gray  saDdetone Ij    " 

19.  Laminated  bluish  gray  tiaud  to  wBter  .    ...  2    •' 
A  little  over  a  mile  farlher  up  the  river  we  liod  eeeljou  II  at  B<'e 

shoals  showing  the  following  heds  bekiugiog  to  the  liguitic     Noe.   1, 
'2  and  S  uf  the  section  are  omitted  as  thi;y  belong  to  the  more  recent 
and  rivar  alluvium: 
II.  Seotion  at  Bee  Shoals:  — 

4.  B]ai;k  or  dark  bluu  claj' 5  fewt, 

5.  Broken  seams  ot  browu  coal jto3" 

6.  Black  clay  same  as  No.  4 5   " 

7.  Dark  bluish-gray  saudstone  weatheringou  out- 

side to  a  brown  containing  broken   plant 

remains lJto6  feet. 

8.  Clay  similar  to  Nos.  4  and  6 4    " 

9.  Thiu  stratum  of  gray  calcareous  sandstone   .  4  to  6  inches. 

10.  Gray   sand    laminated   and   containing  thin 

layers  of  dark  clay 10  feet. 

11.  Rounded   waterworn     boulders   with   calcite 

streaks 1  fixjt. 

12.  Gray  saud  with  pyrites 0  to  5  feet. 

From  this  point  to  the  base  of  the  ligintie  lieiis  near  the  mouth  of 

I'oiui  Creek  the  beds  comprise  a  series  of  gray  saiid:>  inleretnitilietl 
with  gray  sandstones.  These  sands  aud  sandstones  cannot  lie  less 
thun  300  feet  in  thickness.  A  !-ection  at  Gibson's  gin  near  Calvert 
shows  them  to  be  at  least  200  I'eet.      The  following  is  the  section  : 


I 


(« 
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1.  Surface  soil  and  gray  and  brown  sand  ...  25  feet 

2.  Alternate  strata  of  blue  clay  and  calcareous 

sandstone 42 

3.  Brown  coal 2 

4.  Bluish-gray   sand,  blue  clay  and  calcareous 

sandstones 46 

5.  Brown  coal H 

6.  Bluish  gray  sand 23i 

7.  Brown  coal 5 

X,    Blue  sands  and  sandstones 55  feet 

9.    Brown  coal 2 

10.  I{e<l  clay 8 

11.  Bluish-gray  calcareous  sandstones  and  blue 

clay 22 

12.  Brown  coal 2 

13.  Blue  sand 76 

14.  Brown  coal 10 

15.  Blue  sand  with  thin  seams  of  sandstone   .    .  265    " 

A  well  at  Franklin,  the  county  seat  of  Koltertsou,  obtains  its  water 
i>u|»|»ly  from  these  lietls  and  is  1,208  feet  deep.  Thi8lK>ring  is  wholly 
ill  lipiitic  strata  and  chiefly  in  the  lower  division. 

While  there  is  no  doubt  whatever  as  to  the  stratigraphic  position 
of  the  Texas  Lignitic  corresponding  closely  to  that  of  the  Lignitic  of 
.Vhiltania,  l)oth  occupying  positions  l)eneath  the  I»wer  CIuil)on)e 
ami  overlying  the  uppermost  beds  of  the  Cretaceous,  there  are  many 
cvMiditioiis  of  dissimilarity  between  them  that  mark  the  deposition  of 
vat'h  to  have  l)een  asHociated  with  and  made  under  widely  different 
<nn*umstanot*s.  Nor  do  these  Texas  beds  altogether  corres{)ond  with 
the  Lii^iitic  of  Mississippi,  Arkansas  or  Louisiana,  although  in  the 
cajse  of  the  two  last  name<i  States  the  l)e<ls  found  in  the  southwestern 
|p»rtioti  of  Arkansas  and  in  the  northwestern  corner  of  Ijouisiana  are 
similar  in  every  res|)ect  to  those  of  that  |M)rtion  of  Texas  adjoining 

tiltrUl. 

In  Alalmnia  the  greater  {wrtion  of  this  sulMlivision  is  made  up  of 
laminated  clays  and  laminated  and  cross-ltedded  sands  of  a  prt^vniling 
^rray  D»lor,  except  imme<liate]y  l)e]ow  the  Buhrstoue,  where  fcir  200 
fi-«i  or  m«ire  they  are  of  dark  brown,  oflen  purplish  colors.  Witli 
the  above  meutioued  laminated  clays  and  sands  are  interstratified 
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several  beds  of  tigiiite  aud  aeveral  l>e(ls  huldmg  luariue  foediltt  aud 
usually  characterized  by  the  presence  of  glaucouile  or  greeusoud/' 

According  Co  Smith  und  Juhiison  the  lignilee  appear  to  be  more 
uumerouB  aud  thicker  toward  the  v/eift,  while  eastward  of  the 
Alabama  River  they  become,  as  a  rule,  iucuiispicuous  aud  poaseas  uo 
very  well  marked  charactera  by  which  they  may  l)e  distiuguished 
from  one  another.  On  the  otlier  band  the  Marine  beds  retain  their 
characteriatic  featurea  and  peculiar  aaauciatioo  of  foaaila,  are  easily 
recognizable  and  may  !«  followed  with  the  ^neatest  ease. 

In  Miaaissippi  the  Lignitic  coinpriaes  a  aeries  of  lignitifiiroua  strata 
with  iuterstratified  l>eds  of  brown,  yellow  and  gray  aaiids  aud  clays 
coutaiuiug  marine  fo^ils  and  plant  remaina." 

These  beds  alao  occur  in  Southern  Arkansas  at  the  Ouachita  Coal- 
mining Company's  minef  at  Lester,  about  seveu  miles  north  of 
Camden.  Here  the  section  abowa  heavy  1>ecls  of  dark  blue  ulay 
enclosing  a  deposit  of  liguite  from  G  to  10  feet  thick.  The  higher 
bills  in  tliia  neighborhood  are  capped  with  the  red  and  white  sands 
and  clays  typical  of  the  Queen  C'ity  l>e(ils  of  Texas,  and  as  already 
stated  the  southwestern  portion  of  Miller  county  belongs  geologically 
to  tbe  Texas  beds. 

Hill  describes  the  bimal  or  Hgnltic  strata  of  aouthwesteru  Arkansas 
under  the  local  names  of  tbe  Camden  !<eries  aud  Cleveland  county 
red  lands.  The  former,  be  says,  '-U  un  extensive  sballuW  waler, 
marine  formation  of  stratified,  micaceous,  u  on -indurated  alternating 
lainlii:i.   .>f  ^-.w.h    >>w\    rliiv    ^^'tmU-,    ,:mW    =)ml,'s,    tlilii    smi^lshm^s 
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Hill.  The  basal  Tertiary  of  the  region  while  in  its  principal 
features  undoubtedly  lignitic  and  in  places  correspond  to  the 
Texas  beds,  his  Camden  series  is  only  partially  so,  a  portion  belong- 
ing to  the  middle  Tertiary  or  Claiborne  and  a  still  greater  portion 
being  of  much  younger  age.  At  the  base  of  this  series  Prof.  Hill 
has  also  included  as  Tertiary  some  beds  of  cretaceous  deposits.  His 
Cleveland  **red  lands"  are,  according  to  Harris,  of  Claiborne  and 
Jackson  age."^  It  may  also  be  stated  that  in  some  parts  of  Arkan- 
sas the  Eocene  is  represented  by  a  still  lower  phase  than  the  Lignitic. 

In  Louisiana  these  beds  are  represented  in  the  northwestern  por- 
tion of  the  State.  They  have  been  described  by  Hilgard®  and  Hop- 
kins'"  as  the  Mansfield  group  and  recently  by  Dr.  Otto  Lerch  as  the 
Lignitic.  ^^  These  beds  are,  in  their  main  characteristics,  similar  to 
the  lignitic  of  Texas  and  along  the  State  line  in  Cass  and  Harrison 
Counties  in  Texas  and  Caddo  Parish  in  Louisiana  I  have  found  them 
passing  in  unbroken  continuity. 

It  would  thus  appear  that  the  lignitic  beds  of  East  Texas  can  be 
directly  connected  with  those  of  almost  the  whole  of  the  Gulf  States. 
A  number  of  variations  in  structure  undoubtedly  occur  between 
them  and  the  corresponding  l)eds  of  Alabama  and  Mississippi,  where 
heavy  beds  of  green  sand,  carrying  numerous  fossils  form  no  incon- 
siderable portion  of  the  series,  and  where  the  lignites  are  few  and 
poorly  developed.  In  Texas  the  lignites  are  very  extensively  repre- 
sented by  many  l>eds  of  different  thickness  and  make  up  a  very  fair 
pro]»rtion  of  the  aggregate  thickness  of  the  lignitic  stage  and  no 
trace  of  a  single  deposit  of  glauconite  or  green  sand  occurs  any- 
where. In  fact,  with  the  exception  of  petrified  or  silicified  wood  a 
few  dicotyledonous  leaves  and  stems  of  plants,  all  much  broken,  the 
entire  series  of  the  Texas  Lignitic  is  wholly  unfossiliferous. 

If  we  follow  Mr.  Harris'  division"  and  restrict  the  Alabama  lig- 
nite to  the  first  600  feet  of  the  beds  considered  by  Smith  and  John- 
son as  belonging  to  that  stage,  we  find  constantly  recurring  changes 
from  periods  of  low  marshy  coastal  flats,  during  which  the  extensive 
beds  of  lignitic  clays  and  shales  and  sands  were  laid  down  to  periods 
in  which  the  abundant  fauna  now  buried  in  the  glauconitic  fossilifer- 


'^  (Jeol.  Survey  of  Ark..  Vol.  II  of  1802,  ppw  94-110. 

•»  Ara.  J.  of  Soi.,  Vol.  XLVIII,  No.  144.  Nov.,  1869,  p.  840. 

^«  First  Annual  Report  Cieol.  Survey  of  Ia.,  1870,  p.  83. 

^*  Geol.  and  A^r.  of  North  Louisiana.     La.  Exp.  Sta.  Bull.,  1892,  p.  9. 

'*  Am.  J.  Sci.,  Vol.  XLVII,  April,  1894,  p.  304. 
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oua  green  saods  fnuud  suitable  conHitiona  of  life.  Although  tlieae 
changes  were  such  ae  U>  build  up  very  heavy  deposite  of  each  class, 
it  woulrl  appear  as  if  none  of  them  continued  long  enough  to  enable 
the  contained  plant  life  to  accumulate  a  sufHcieutly  lai^e  growtb  to 
form  anything  beyond  the  merest  trace  of  lignite. 

During  the  whole  of  this  period  only  some  seven  or  eight  seams  of 
lignite  have  been  laid  down,  and  even  these,  with  the  exception  of 
one,  do  not  exoeed  two  feet  In  the  first  200  feet,  includin;;  the 
whole  of  the  Hatchetigbee  section  and  uppermost  30  feet  of  the 
Woods  Blulf,  no  lignite  occurs.  Below  this  we  have  some  25 
feet  with  thin  beds.  Of  the  140  feet  forming  the  Belts  Landing 
stage  only  five  feet  of  lignite  are  found,  and  these  occur  in  three 
seams,  the  upper  one  of  which  is  2  feet  thick  and  lies  some  75  or  SO 
feet  above  the  other  two,  which  are  only  from  6  to  8  feet  apart.^  The 
next  lower  or  Nanafalia  section  shows  200  feet  of  gray  sandy  clays 
and  cross  bedded  sand  and  glauconltic  sands  and  clays  with  green 
sands  containing  Gryphtm  ihirair..  About  ten  feet  above  the  base,  a 
bed  of  lignite  from  4  to  7  feet  thick  occurs  and  this  is  the  only  lignite 
seen  in  that  series. 

Throughout  the  Tesas  areas  the  lignite  beds  everywhere  form 
conspicuous  objects  in  this  horizon,  although  no  attempts  have  yet 
been  made  to  correlate  them  with  each  other. 

These  beds  apparently  represent  a  period  when  the  whole  coast 
was  made  up  of  swamps,  lagoons  and   bayous,  the  extent  of  which 
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when  compared  with  the  enormous  amount  of  such  wood  found  in 
the  overlying  sands." 

With  the  exception  of  a  narrow  strip  of  country  lying  to  the  west 
of  a  line  drawn  southward  from  the  cretaceous  border  near  Cooper, 
in  Delta  Ck)unty,  and  passing  a*  few  miles  to  the  west  of  Sulphur 
Springs,  to  the  east  of  Emory,  four  miles  east  of  Wells  Point,  be- 
tween Mexia  and  Tehuacana  and  crossing  the  Brazos  about  a  mile 
north  of  the  Milam  Falls  County  line,  the  lignitic  deposits  occupy 
the  whole  territory  lying  between  the  northern  boundary  of  the 
Marine  beds  and  the  southern  line  of  the  Cretaceous.  Along  the 
eastern  border  of  the  State  this  area  has  a  width  of  almost  160 
miles  but  rapidly  narrows  in  coming  west.  A  line  drawn  across 
these  beds  through  Tyler,  Mineola  and  Sulphur  Springs,  to  the  cre- 
taceous border  on  the  Sabine,  near  the  south  side  of  Delta  County, 
is  only  75  miles  and  their  exposure  on  the  Brazos  does  not  exceed  16 
miles. 

Along  the  western  side,  these  beds  rest  upon  the  basal  beds  of  the 
Texas  Eocene,  to  the  north  they  overlie  and  come  in  direct  contact  with 
the  cretaceous  marls  and  on  the  east,  as  already  stated,  they  pass  into 
Arkansas  and  Louisiana.  To  the  south  they  are  overlaid  by  the 
Marine  beds  and  altogether  cover  an  area  equal  to  at  least  one-third 
of  the  whole  Eocene  tertiary  in  the  State. 

The  dip  of  these  beds  appears  to  be  gently  towards  the  southeast, 
but  the  undulations  referred  to  in  the  Marine  beds  also  occur  in  the 
lignitic,  making  many  instances  of  apparent  return  or  northwesterly 
dips,  and  thereby  making  an  effort  to  arrive  at  the  actual  thickness 
of  the  beds  through  the  measurement  of  the  dip  difficult  and  of  only 
doubtful  accuracy.  Fortunately,  however,  many  deep  borings  have 
been  made  at  various  points  and  from  these  we  are  enabled  to  obtain 
a  fairly  accurate  measurement  of  the  thickness. 

The  topography  of  the  country  is  simple.  In  the  east  the  higher 
elevations  are  those  points  capped  by  the  lower  beds  of  the  overlying 
Marine  and  which  give  the  country  a  somewhat  broken  appearace. 
Near  the  centre  and  westward  the  country  becomes  of  a  more  uni- 
form level.  It  is  mostly  covered  with  heavy  growths  of  pine  and 
oak  with  mesquite  bushes  along  the  Brazos  and  through  Robertson 


"^  For  connection  between  these  beds  and  the  Cretaceous  see  Science,  Vol. 
XXII,  No.  066,  Dec.  1st,  1893,  p.  300. 
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Couuty.      Prairie  coDditious  prevail  over  BOiiie  sreae  but  oaly  to  an 
iacoiisiderable  extent 

Basal  Bkda  or  WiLut  Point  Clays. 

The)«  beds  form  the  loneit  deposits  of  Eocene  age  in  Texas  and 
rest  directly  upon  the  marls  of  the  Cretaceous.  They  correspond  in 
time  with  the  Mathen-s  Landing,  Black  BlufT  and  Midway  sections 
of  the  Alabama  lignitic  and  Harris'  Midway  stage  of  the  lower 
Eocene. 

In  Texas  these  beds  are  represented  by  a  series  of  yellowish  brown, 
brown  and  bluish  gray  sands,  yellow  and  blue  laminated  clays  and 
massive  clays  containing  numerous  boulders  of  silidous  limestone 
and  two  beds  of  white  fossiliferouB  limestone.  The  yellowish  brown 
sand  contains  numerous  boulders  of  calcareous  SAndstones  and  lime- 
stone veined  niul  streaked  with  calcite  and  enclosing  occasional  fossils 
and  the  sands  themselves  also  carry  a  few  broken  shells.  White, 
limy  concretions  and  crystals  of  selenile  are  also  numerous  in  some 
of  the  clays. 

These  l>e<lB  have  an  aggregate  thickness  of  About  260  feet  and  they 
occupy  II  narrow  strip  of  country  lying  between  the  Lignitic  on  the  east 
and  the  Cretaceous  areas  on  the  west.  Their  greatest  width  does  not 
exceed  some  i:^  miles  in  the  vicinity  of  Wills  Point  and  gradually 
narrowing  to  a  point  at  each  end.  The  greatest  length  from  north 
to  south  does  not  exceed  170  miles. 
t'll  iiit'ortiiatiin 
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2.  Thinly  laminated  dark  blue  clays  with  broken 

bivalve  shells  in  the  upper  division  and 
occasional  nodules  of  limestone 80   *' 

3.  Yellow  Ponderosa  marls  forming  the  highest 

Cretaceous  bed  at  this  place — 

The  contact  between  these  beds  and  the  underlying  Cretaceous  as 
seen  in  the  Brazos  river  section  presents  a  section  of: 

1.  River  alluvium 4  feet 

2.  Gravel 1  foot. 

8.    Blue  clay  and  sand  breaking  into  nodules  and 

conchoidal  pieces,  weathering  into  a  grayish 
yellow  and  containing  Cuculliva  macrodonta 
Whitf,  Yoldia  ehorea  Conrad,  Veneri- 
cardin  alHcoiffa  Con.,  var.,  Cafyptrophorus 
velaius  Con.,  Cerithinm  8p,,i CrnssaMa  sp., 
Apporhais  gracilis  Aid.,  and  Osfrea 
pulaskeima  Harris'* 5  feet. 

4.  Transitional  blue  clay 1  foot. 

5.  Massive  blue  clay  with  Baculites  and  other 

Cretaceous  fossils 14  feet. 

About  90  feet  above  the  base  as  seen  at  Elmo  in  Kaufmai^  county 
there  are  two  beds  of  limestone,  the  upper  one  measuring  eight  feet 
and  the  lower  ten  feet  in  thickness.  These  are  separated  by  two  feet 
of  brown  sand.  These  limestones  are  highly  fossiliferous  containing 
such  fossils  as  Cuculhia  mftcrodonta  Whitf.,  Veiiericardia  aliicosta 
Con.,  var.,  Venericardiu  planicostd  Lam.,  Crasaatella  (Midway  sp.,) 
Cytheren  sp.,  Pyrnla  (Fitsoficvla)  var.  Psendoliva  unicarinata  Aid., 
Pleurotoma  (Pieurotomella)  aiuicova  Harris,  n.  sp.,  Ostrea  pulcLsk- 
erms  Harris  and  Tnrritella  sp. 

These  two  beds  are  seen  about  a  mile  north  of  Elmo  in  the  follow- 
ing section : 

1.  White  fossiliferous  limestone 8  feet. 

2.  Brown  sand 2    ** 

3.  Limestone  same  as  No.  1 10    ** 

4.  Dark  bluish  gray  sand 30    ** 

At  Rocky  Cedar  only  the  upper  bed  is  seen  and  is  here  20  feet 
thick. 

^*  HarriB  MSS. 
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Whether  these  limestones  form  a  connected  bed  throughout  the 
whole  length  of  the  area  is  not  known.  They  occur  about  twelve 
miles  further  south  at  Kemp  where  they  contain  CiicvlloM  maero- 
donta  Wliitf.,  Cytherea  sp.,  Tiirritella  alabttmentu  Tar.  prealaha 
Con.,  and  Meml'ia  alabiimensin  Whitf.'* 

In  the  vicinity  of  Tehuacana,  Limestone  county,  these  limestone 
beds  again  make  their  appearnnce  with  an  increased  thickness.  Here 
the  l>eds  form  the  surface  over  considerable  areas  and  are  underlaid 
by  a  browniNh  gray  sand  presenting  the  following  section : 

1.  Whitish  to  grayish  white  limestone  containing 

Oairea    alahamemis    Lea.,    VotuiilUlies  sp., 

Venerinirdin  planicoitit  Lam.,  Ct/fJierea  sp,, 

Matalia    (ilahnmeniU     var.     mediia   n.    v.     - 

Harris,    Turrite/la    miiMira    Whitf.,    and 

T.  alabamenais  var 40  feet 

2.  Brownish  gray  sand  changing  to  a  brown  near 

3.  Black  shaly  clay  (Cretaceous) — 

These  limestones  are  again  seen  at  Hornhill  in  the  same  county 

where  they  carry  practically  the  same  fauna  and  the  Brazos  section 
is  seen  in  the  following : 

(a.)  Section  at  Oyster  Bluff  (Penrose),  Two  Miles  Above  Mouth  of 
Pond  Creek : — 

1.    River  alluvium 4  feet. 
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fra  Har.,  Cijtherea,  Natua,  Ceriihimn  tvhitfieldi  Heilprin,  Pseiidoliva 
ostrantpis  Harris,  n.  sp.  P,  ostrar^ipis  Harris,  n.  var.,  l^v^ts 
ostrarupiSf  Harris,  n.  sp.,  Pleuroioma  (Pleurotovielld)  anacona 
Harris  n.  sp.,  PL  (Sureiila)  ostrarvpk  Harris  n.  sp.,  Cerithium 
pe?r/*o«^i Harris,  n.sp.,Te//ma  (Leda)  milamenm  Harris  large  variety, 
n.  sp.,  and  Leda  milamensis  Harris.'**  These  fossils  occur  almost 
altogether  in  the  beds  of  blue  clay. 

The  section  shown  at  this  place  is  probably  the  uppermost  beds 
belonging  to  the  Basal  clays  and  No.  4  may  represent  a  transition 
bed  between  these  and  the  overlying  lignitic,  as  it  partakes  of  some 
of  the  character  of  both  stages.  The  nearest  known  lignitic  beds  in 
the  river  section  are  at  the  mouth  of  Pond  Creek,  two  miles  below, 
but  occur  away  from  the  river  on  both  sides  much  nearer  than  this, 
although  no  actual  contact  can  be  seen  : 

(h.)  Section  on  C.  Cribbs  League,  Between  Two  and  Three  Miles 
Above  (a.) : — 

1.  Brown  sand  and  gravel 2  feet. 

2.  Yellow  clay 4 

3.  Ledge  of  silicious  limestone,  fossiliferous   .    .  2 

4.  Yellow  clay  same  as  No.  2 5 

5.  Limestone  same  as  No.  3 2 

6.  Dark   blue  laminated  clay  showing  lines  of 

lamination  on  weathering 30  to  35  " 

The  fossils  obtained  from  this  locality  embrace  Cumdlaa  macro- 
douta  Whitf ,  Yoldin  eborea  Conrad,  Volutilithes  rugata  Conrad, 
Venerieardia  a/ticosta  var.  Conrad,  Calyptrojthorm  velatiis  Conrad, 
NuchUi  mngnijwa  Conrad,  Cnissatella  kennedyi  Harris,  n.  sp.,  Fustis 
odrarupis  Harris,  n.  sp.,  Dentalimn  sp.,  Turritella  mortohl  Conrad, 
var.,  Osirea  puldskensis  Harris,  and  Lnic'ma?'^  These  fossils  mostly 
occur  in  the  limestone  ledges  which  here,  although  much  altered  in 
texture  and  appearance,  evidently  represent  the  two  beds  found  at 
Elmo  and  on  Rocky  Cedar.  The  limestones  here  and  at  the  next 
section  above  are  soft  and  easily  broken,  of  a  brownish  gray  appear- 
ance on  the  outside  but  are  grayish  blue  in  the  interior.  They  have 
a  tendency  to  break  up  and  assume  a  nodular  form. 

T«  Harris  MSS.  "  Harris^MSS. 
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Half  a  mile  below  the  contact  of  the  Cretaceous  and  at  the  foot  of 
Blue  Slioals  we  have  another  section  : 

(c.)  Section  at  foot  of  IJlue  Shoals  Half  a  Mile  Below  Tertiary— 
'     Cretaceous  Contact  on  Brazos  River : — 

1.  Brown  sand  river  alluvium 10  feet 

2.  Blue  indurat«d  clay  with  boulders  of  limestone 

containing  Oatrca   jntlmkenxit  Jlarris,  and 

other  fossils 5    " 

'A.   Liaminated  blue  almost  black  fossillferous  clay 

with  thin  seam  of  indurated  clay  od  top  .  .  4  "+ 

The  fossils  obtained  here  with  the  addition  of  Turritelhi 
iihibamena'nf  Whitf.,  I'erleii  iiltibameum  Aldr. ,  and  n  spedes  of 
(Withiiim  are  the  same  as  those  occurring  in  (b. )  a  few  miles  down 
the  river  and  most  of  them  occur  at  the  Tertiary-Cretaceous  contact 
half  a  mile  farther  up.     These  have  already  been  shonn. 

These  beds  as  shown  in  the  river  section  undulate  to  such  a  degree 
that  mRDy  of  them  dip  sharply  and  pass  beneath  the  river  level  only 
to  rise  again  iu  some  small  exposures  farther  down.  These  undula- 
tions are  not  uniform  in  their  length  as  the  usual  condition  appears 
to  Ik  n  long  gentle  slope,  succeeded  hy  n  sharply  abrupt  descent 
which  is  represented  in  a  much  slower  rise  where  the  same  beds 
appear  again.  On  this  account  we  have  two  <Iifferent  rates  of  dip 
towards  the  southeast  with  oue  towards  the  northwest,  although  the 
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since  been  eroded  and  carried  oft,  or  whether  they  are  covered  up  by 

the  overlapping  of  the  later  beds  we  have  as  yet  no  evidence  to  offer, 

but  if  they  occupy  the  same  relative  [)Osition  here  as  in  the  west,  then 

the  presumption  is  that  they  never  existed  and  that  they  occupy  a 

very  minor  position  in  the  Tertiary  scale  and  were  only  laid  down 

in  isolated  positions,  and,  while  differing  materially  from  the  great 

body  of  the  lignitic,  should  be  considered  as  the  equivalent  in  time  at 

least,  to  a  portion  of  the  basal  deposits  of  that  stage.     No  lignites 

occur  in  them  and  they  appear  to  be  at  least  partly  of  marine  origin. 

Mr.  Harris  has  classed  the  Matthews  Landing  marls,  Black  Bluff 

clays  and  Midway  clay  and  Limestone   of  the  Alabama  Lignitic 

under  the  single  title  of  '*  Midway.*'     In  this  the  Texas  Survey  has 

followed  Mr.  Harris  and  whether  the  Texas  beds  will  admit  of  the 

threefold  division  made  in  Alabama,  or,  if  so,  where  the  lines  of 

separation  are  to  be  drawn  our  present  information  will  not  allow  a 

definite  settlement  of  the  question.     As  it  appears  at  present  these 

beds  can  be  correlated  only  with  the  last  two.    Black   Bluff  and 

Midway.     The  clays  and  limestones  with  their  contained  fossils  as 

found  on  the  Brazos  and  in  the  neighborhood  of  Elmo  and  Wills 

Point  correspond  closely  to  these  divisions  but  whether  the  gray 

sands  and  sandy  clays  with  their  boulders  of  calcareous  sandstones 

can  be  correlated  with  the  Mathews  Landing,  the  proof  is  at  present 

deficient 

These  beds,  unlike  the  lignitic,  cannot  be  traced  continuously 
across  the  intervening  States.  They  are  not  continuous  in  Texas 
and  only  appear  as  isolated  deposits  of  generally  small  extent  in 
Arkansas,  and  Smith  seems  to  think  the  *'  Flatwood  ''  in  Mississippi 
belong  to  the  same  age. 

The  country  occupied  by  the  Basal  beds  in  Texas  is  generally 
undulating,  and  prairie-like  conditions  prevail  throughout  the 
northern  portion.  Towards  the  south  the  prairies  are  broken  by 
growths  of  dwarf  mesquite  which  is  fast  covering  the  whole  area. 

Resume  of  History. 

The  close  of  the  Cretaceous  in  the  East  Texas  region  found  the 
physiographic  conditions  of  the  coast  line  much  the  same  as  we  find 
them  along  the  present  shore.  The  coastal  plain  comprised  a  series 
of  clays  in  places,  giving  place  to  sands  in  others.  Nowhere  were 
any  of  the  harder  limestones  of  the  upper  cretaceous  seen.     This 
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cretaceous  ahore  line  undoubtedly  Blood  at  a  elightly  higher  elevation 
and  extended  mauy  miles  to  the  southward  of  where  we  now  find  iti 
outcroppiugs.  The  "islands"  or  isolated  patches  of  beds  belonging 
to  that  age,  tbund  in  the  salines  of  Smith,  Vanzaudt  aud  Anderson 
Counties  theu  formed  au  integral  ixirtiou  of  the  uppermost  cretace- 
ous tteds.  lu  front  of  this  line  aud  extending  from  75  to  100  miles 
still  farther  south  and  seaward,  there  was  a  subcoastal  pluu  or  sub- 
iiiei^ed  plateau  lying  at  no  great  depth  below  the  waters  of  the  gulf 
and  probably  more  or  less  subject  to  exposure  at  low  tide. 

With  the  exception  of  the  Brazos  and  Trinity  Rivers  no  large 
streams  broke  the  coast  line  but  numerous  smaller  water  courses,  cor- 
responding to  such  streams  as  the  Augelina,  Nelus,  San  Jacinto  and 
others,  in  times  of  freshets,  poured  their  torrents  of  muddy  debris- 
laden  waters  into  the  shallow  sea,  covered  the  subcoastal  plain  with 
a  varied  assortment  of  sand,  mud,  leaves,  branches  and  trunks  of 
trees  and  quantities  of  other  v^etatioii  aud  probably  animal  remains, 
and  in  periods  of  dry  weather  dwindled  down  to  shallow  pools  and 
sluggish  bayous  in  which  their  waters  scarcely  moved. 

Although  the  land  stood  higher  than  at  prei«nt  this  was  essentially 
a  period  of  subsidence  aud  ileiiudation.  So  far  as  we  can  see,  the 
currents  must  have  set  iu  from  the  southwest  and  the  waters  along 
the  western  side  of  the  tertiary  areas  were  dee|>er  and  stronger  than 
those  along  the  northern  coast.  A  deep  channel  from  1 5  to  20  miles 
wide  appears  to  have  been  excavated  alou^  the  eastern  cretaceous 
shore,  cutting  oif  the  cretaceous  islands  now  found,  and  in  place  of 
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The  aea  then  had  free  access  to  this  ix)rt]on  of  the  shore,  at  least, 
aod  the  clear  marine  water  meetiug  the  mud- laden  fresh  water  of 
creeks  and  rivers  caused  the  latter  to  drop  their  burdens  with  the 
result  of  a  deposition  of  a  great  depth  of  laminated  clays  and  sands,^ 
Marine  and  fresh,  or  brackish  water  conditions  alternately  prevailed. 
The  subsidence  continued  and  the  marine  conditions  becoming 
ftrooger  many  of  the  marine  forms  of  life  gradually  crept  up  along 
the  shore  and  we  have  a  solid  eight  feet  of  limestone.  A  slight 
change  takes  place  and  two  feet  of  sand  are  laid  down,  again  to  be 
succeeded  by  another  bed  of  limestone  of  the  same  character  as 
before,  this  time  ten  feet  in  thickness. 

Following  thb  upper  limestone  we  have  120  feet  of  clay  and 
finally  30  feet  of  sand  with  calcareous  boulders  and  a  few  fot^siis  and 
then  another  change  takes  place.  The  old  channel  with  its  sands, 
clays  and  limestones  is  completely  obliterated  and  a  shallow,  brackish 
water  condition  of  afiairs  takes  place,  covering  the  whole  area  from 
west  to  east  with  a  totally  different  set  of  deposits.  These  form  the 
great  liguitic  series  of  this  region. 

The  changes  that  ushered  in  the  lignitic  stage  brought  about  the 
final  destruction  of  the  glauconitic  sandy  |K>rtiou  of  the  upper  cre- 
taceous, completed  the  isolation  of  the  cretaceous  islands  and  laid 
down  great  beds  of  sand  along  the  whole  coast  Owing  to  ex- 
teuj«ive  overlapping  of  the  newer  meml)ers  of  the  series,  the  base  of 
tLei«  beds  is  seldom  seen  but  wherever  sufficiently  deep  exposures 
occur  the  basal  portion  of  these  lignitic  deposits  are  found  to  be 
maile  up  of  coarse  bluish-gray,  to  gray,  sand  with  occasional  in- 
tentraliiied  strata  of  indurated  sand  or  sof\  sandstone,  more  or  less 
cmlcareous,  and  at  wide  intervals  these  deposits  are  interstratified 
with  thin  strata  of  laminated  clay.  In  the  Brazos  River  section 
thene  deposits  have  a  thickne^ss  of  alK)Ut  !^00  feet,  but  they  l>econie 
thinner  as  they  extend  eastward  mid  we^^tward  from  this  line.  In 
the  northeastern  portion  of  the  State  {hese  siuids  rest  directly  u|)on 
the  cretaceous  and  are  very  much  thinner  and  have  a  thickness  of 
firoljably  not  more  than  50  feet 

The  conditions  brought  al>out  by  these  changes  appear  to  have 
lieen  inimical  to  animal  life,  or  ut  least  to  the  preservation  of  it£ 
remaiuflw      Nowhere  within  the  whole  region  has  a  solitary  individual 

^  Geikie'tText  hiook  uf  (icology,  Sccoud  txlition,  i>.  355. 
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foaeil  beea  found  and  eveo  tlie  li^ite  so  plentiful  Id  the  upper  clayey 
jKtrtion  of  the  ligiiitic  appears  to  l>e  wanting  altogether  or  is  ex- 
tremely scarce.  From  this  couilitioii  we  might  infer  that  the  coast 
line  was  for  a  long  time  faced  by  a  broad  expanse  of  littoral  sands, 
over  which  the  sea  flowed  in  terra  ittciitly  and  at  irregular  periodsi 
and  at  dllTercnt  depths,  carrying  with  its  waves  cnorinuus,  although 
irregular  quantities  of  sand.  The  freah  water  streams,  with  the  ex- 
ception of  the  two  rivers,  the  Braxos  and  Trinity,  having  no  fixed 
channels  spread  their  deposits  over  the  sands  to  be  af^rwarda  re-ar- 
ranged by  the  succeeding  tidal  waters. 

The  marine  action  being  intermittent  the  sandy  shores  would 
necessarily  be  exposed  to  atmospheric  agencies  for  frequent  and 
probably  considerable  periods  of  time,  while  the  fresh  water  deposits 
would  be  thin  and  widely  spread,  and  disturl>ed  if  not  altogether 
destroyed,  by  every  Inundation  of  the  sea.  Under  these  conditions 
the  irregular  thickness  of  the  beds  and  their  indurated  portions  may 
readily  be  accounted  for  while  at  the  same  time  they  would  be  ex- 
tremely inhospitable  for  raolJuscan  life  and  any  stray  shell  that  might 
find  its  way  into  the  region  would  siifier  desiccation  and  be  almost 
immediately  broken  to  a  fine  ])owdcr.  Many  of  the  bays  along  the 
southern  coast  of  Scotland  j)resent  the  same  features  at  the  present 
day.  There  we  have  a  series  of  de]>ositu  of  sands  and  cloys  forming 
the  immediate  shore  Hoe  elevate<l  from  7  to  10  feet  above  a  broad 
foreshore  of  sand,  over  which  the  sea  only  flows  at  periods  of  ex- 
treme high  water  or  during  storms.      Immediately  in  front  of  this. 
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the  greater  portion  of  its  water  and  at  the  same  time  damming  back 
the  rivers  allowed  the  fresh  water  to  gradually  spread  over  the  whole 
area  and  form  a  fresh  water  lagoon  into  which  the  nvers  and  streams 
in  time  of  floods  carried  great  quantities  of  mud  and  fine  sand.  The 
<iepo8ition  of  these  in  the  still  waters  of  the  lagoons  gradually  formed 
the  sandy  clays  found  sparingly  distributed  among  the  sandy  de- 
limits. But  as  the  whole  work  of  the  sea  is  an  incessant  building  up 
and  tearing  down,  a  period  of  storms  or  extra  high  water  would 
eTentually  destroy  the  sandy  barriers  and  again  the  whole  flat  would 
he  subject  to  marine  influences  and  the  deposition  of  marine  depwits. 
Prolmbly  the  rivers  themselves,  by  the  washing  out  of  the  bars  at 
their  mouths  aided  in  the  work. 

Although  the  land  had  gradually  subsided,  the  subsidence  scarcely 
kepi  pace  with  the  upbuilding  of  the  sea  and  each  8uccee<liug  inroad 
would  have  \em  influence  than  the  preceding,  until  a  time  would  be 
reached  when  the  rivers  and  streams  gained  the  ascendancy  and  then 
would  commence  a  time  of  heavier  and  more  extensive  clayey  de- 
pCMity.  Most  of  these  clayey  deposits  are  laminated  and  from  this 
we  may  infer  that  they  were  never  al>8olutely  beyond  marine  influence, 
however  weak  it  may  have  l)een  at  times. 

At  that  time,  we  may  reasonably  suppose,  the  sea  had  formed  a 
broad  l«r  of  suflicient  strength  to  prevent  the  ingress  of  salt  water 
ex€vpt  <Nk  very  exceptional  occasions  or  at  low  |)oint8  in  much  the 
f«Ain<*  manner  as  along  the  present  coast  No  doubt  there  were  some 
•liliorences  but  these  we  are  unable  to  point  out  as  all  evidences  have 
luo;;  tftnce  lieen  covered  up  by  overlying  deposits  or  erosion. 

It  was  to  this  time  we  may  ascribe  the  beginning  of  the  de]X)sition 
of  tlie  vast  l)e<ls  of  lignite  so  prominent  throughout  the  greater  |X)r- 
tioo  of  the  area.  Prior  to  this  no  lignite  appears  to  have  l)een 
fornM-d  and  none  have  been  found  in  the  lower  sands.  It  must  \>e 
r«rtueml>ere<l  that. throughout  the  whole  lignite  field  the  lignites  rest 
upfHi  clays  and  that  these  clays  contain  great  quantities  of  carlx)- 
naceourt  matter  in  the  forms  of  leaves  and  stems  of  delicate  plants, 
nuuf  of  which  could  bear  transfiortation  to  any  great  distance. 

Many  i*f»uditions  of  origin  have  l)een  ascril>e<l  to  these  lignitic*  dc- 
(^jsit#.  hk»me  writeni  assert  **  that  these  l>eds  were  forme<l  as  oH-shore 
*Uf\fmtB  and  the  l>eds  of  lignite  are  ncTuniuIations  of  land  veirftn- 
ti*jQ  carrie<l  out  to  sea  and  l)eooming  water-Ioggeil,  sunk  in  lu>fi)»s  in 
much  the  tame  manner  as  beds  are  forming  in  the  bed  of  the  present 
11 
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gulf.  ""*  Others,  again,  ascribe  tu  the  lignites  a  swamp  or  lagoon 
formation  and  favor  the  theory  that  the  greater  portion  of  the  neces- 
sary vegetation  grew  where  the  lignite  is  now  found.  Dr.  Penroee 
aUrihut«B  their  origin  in  Texas  to  bayous  and  lagoons  on  the  coast 
and  says:  "Such  places  were  probably  heavily  timbered  and  year 
after  year  the  trees  dropped  their  leaves  and  dead  branches  on  the 
moist  ground.  Here  they  collected  and  were  mixed  with  dead  reeds, 
mosd,  grass,  etc.  As  the  trees  themselves  died,  they  also  lay  down 
in  the  same  grave  and  rott«d  in  the  same  boggy  wat«rs  as  their 
leaves  and  branches,  until  often  a  great  ihlckness  of  decayed  veget- 
able matter  had  been  collected.""  Another  theory  might  be  added. 
These  liguile  beds  grew  upon  the  exact  ^pots  in  which  they  are  now 
found  and  are  due  to  the  swampy  condition  of  the  region,  but  the 
material  coutrihutiiig  to  their  structure  did  not  consist  of  large  trees 
but  rather  of  the  growth  uf  small  marsh  plants  such  as  are  found  in 
the  underlying  clays,  that  the  presence  of  tree  trunks  in  these  beds 
is  largely  adventitious  and  brought  in  during  periods  of  inundation. 
When  the  plant  growth  became  strong  enough  to  support  arboreal 
vegetation  small  trees  undoubtedly  did  grow  iu  some  portions  of  the 
li^oon  hut  never  to  such  an  extent  that  they  could  contribute  much 
toward  the  formation  of  the  great  lignite  deposits  as  we  now  find 

To  the  first  of  these  theories,  that  the  beds  of  lignite  ace  due  to 
accumulations  of  land  vegetation  carried  out  to  sea,  there  are  many 

f  liiive  llie  wide,  almost 
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ness  of  sands  and  clays  were  laid  down.  Another  point  not  satis- 
factorily explained  by  this  theory  is  the  general  homogeneity  of 
structure  exhibited  by  these  beds  and  their  freedom  from  interlami- 
uations  of  or  interstitial  clays.  Vegetable  deposits  due  to  drift  ma- 
t;erial  would  naturally  contain  more  or  less  clay  intermixed  with  the 
cle|x»eit.  And  again  we  can  hardly  suppose  the  sea  to  have  been 
devoid  of  either  vegetable  or  animal  life. 

The  theory  that  these  lignite  beds  were  formed  from  materials 
^'rowing  in  situ  whil^  probably  it  does  not  explain  all  the  difficulties 
fl^ttached  to  the  question  comes  much  nearer  doing  so  than  any  other, 
^s  far  back  as  1828  A.  Brongniart  held  the  opinion  that  coal  was 
formed  of  plants  growing  in  situ  and  in  1853  Le  Conte  taught  that 
coal  was  formed  as  in  the  peat  swamps  of  the  present  day,  but  these 
si^amps  occurred  at  the  mouths  of  large  rivers  and  were  subject  to 
overflows  by  the  rivers  and  occasional  inundations  by  the  sea.^'     The 
absence  of  river  mud  he  ascribes  to  a  straining  operation  of  the 
plants  along  the  margins  of  the  swamp  and  quotes  Mr.  Lyell  as  the 
authority  for  the  statement  that  ''although  the  peat  swamps  of  the 
Mississippi  are  annually  flooded  by  river  water  they  are  entirely  un- 
touched by  river  mud.     These  favored  spots  are  surrounded,  par- 
tially on  the  side  next  the  river,  by  dense  vegetation,  which,  acting 
*8  a  sieve,  completely  strains  the  water  of  its  mud  before  it  reaches 
the  peat  swamp.     The  water  of  these  swamps  is,  therefore,  pure, 
*nd  pure  peat  has  been  quietly  depositing  there  for  ages. 

According  to  Giimbel  coal  should  be  considered  an  inland  deposit 
formed  in  wide,  flat  depressions  of  continents  and  also  on  low  grounds 
along  the  sea  coast.  Undisturbed  growth  of  marsh  vegetation 
alternated  with  floods  during  a  long  continued  subsidence  might  reach 
locally  a  thickness  of  several  thousand  yards  of  successive  beds  of 
^^U  sandstone  and  shale.  ^ 

As  already  suggested  the  sea  had  reached  to  a  considerable  dis- 

**^ce  south  of  the  lignitic  areas  and  a  broad  but  low  sand  bar, 

oroken  in  places,  protected  the  sandy  plains  from  marine  invasion. 

^^ioD  had  begun  work  on  this  sandy  waste  and  the  different  streams 

^^le  being  gathered  into  the  courses  they  were  subsequently  to 

^^^py.     This  cause  of  destruction  operated  rapidly,  as  it  does  now, 


"  Smithsonian  Institation  Report  of  1853,  pp.  136-137. 

^  BeitrAge  zur  Kenutniss  der  Texturverhalt  d.  Mineralkohlen,  1883. 
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and  io  a  compArRtively  short  period  the  chief  drainage  outlets  such 
as  the  SahiDe,  Sulphur,  Kechca  and  the  other  smaller  rivers  had  out- 
lined their  main  channels  and  drainage  areas.  The  Brazos  and 
Trinity  rivers  being  already  formeil,  enlarged  their  scope  of  ujiera- 
tions,  and  here,  we  have  also  to  consider  the  influences  of  the  Red 
River  and  Mississippi  drainage  systems  on  the  coast.  Freeh  water 
gradually  spread  over  the  greater  portion  of  the  r^ous  and  by  the 
deposition  of  the  loads  of  mud  brought  down  by  the  different  streams 
covered  the  flat,  sandy  country  with  n  soft  clay^  soil.  Irregularities 
of  deposition,  accentuated  by  the  irregularities  of  erosion  and  the 
eternally  changing  conditions  of  the  sand  bars  in  the  rivers  and  the 
periodical  flooding  and  low  water  change^!  in  the  rivers  led  to  the 
formation  of  irregular  ridges  of  sand  and  the  lenticular  deposits  of 
clay  we  now  find  throughout  the  whole  area. 

The  damming  of  broad  valleys  of  erosion  by  the  sand  bars  at 
their  mouths  formed  wide  tracts  of  marshy  lands  or  lagoons  and 
these  gradually  acquiring  a  vegetation  fitted  for  such  localities 
became  the  birth  places  of  our  extensive'  lignite  beds. 

This  condition  went  on  year  after  year,  periodical  floods  brought 
into  the  marshes  additional  supplies  of  fresh  water.  There  is  no 
reason  lo  suppose  there  was  a  greater  alisence  of  the  straining  influ- 
ences of  the  plants  along  the  outer  edges  then,  than  now,  and  every 
one  can  see  this  operation  being  carried  on  in  marshy  regions  at  the 
present  day.  The  presence  of  t^niall  trees  occafliooally  found  in  the 
lignite  beds  may  be  accounted  for  by  the  fact  that  during  the  course 
of  time  these  marshes  acquired  a  siiface  soil  of  sufficient  density  to 
support  a  growth  of  sut'h  swamp  loving  trees  as  cypress,  gum,  etc. 
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This  vast  growth  of  vegetation  implies  several  conditions  of  exist- 
ence. The  climate  must  have  been  moderately  warm,  very  moist  and 
the  whole  surface  of  the  land  slowly  subsiding.  The  whole  territory 
lay  at  a  very  small  elevation  above  the  sea  and  but  a  slight  oscillar 
tioD  of  the  land  was  necessary  to  place  the  whole  again  within  the 
grasp  of  the  sea. 

How  many  times  these  conditions  were  repeated  we  do  not  know. 
That  would  depend  upon  the  number  of  lignite  beds,  but  as  these 
have  not  been  correlated  with  each  other,  if  indeed  they  ever  can 
be,  over  any  more  than  small  areas,  even  these  cannot  be  taken 
absolutely  as  a  chronometer  reliable  enough  to  indicate  the  number 
of  oscillations  that  may  have  taken  place. 

Towards  the  close  of  thijs  stage  there  came  a  time,  however,  in 
which  the  sea  began  to  assert  its  right  of  domain  and  to  again  cover 
the  face  of  the  country  with  sand  and  sandy  clay..  This  time  is 
represented  in  the  beautifully  striped  or  banded  beds  of  the  Queen 
City  deposits.  The  time  of  lignite  making  had  come  to  an  end  and 
a  new  order  of  things  commenced.  These  beds  represent  a  period  of 
comparative  quiescence,  and  from  the  uniform  thickness  of  the  lamina- 
tion and  alternate  banding  of  red  and  white  sands  and  clays,  appear 
to  have  been  a  beach  formation.  How  far  these  beds  covered  the  lig- 
nites is  not  known;  they  are  only  found  as  remnants  of  what  probably 
was  a  very  widely  extended  series  of  deposits.  Their  northern  boundary 
shows  signs  of  extensive  erosion  and  their  southern  margin  has  never 
been  seen. 

The  relative  time  of  deposition  of  these  beds  could  not  have  been 
very  long  as  the  greatest  thickness  found  anywhere  does  not  exceed 
65  feet  They  probably  represent  a  period  in  which  the  land  lay 
very  low  and  open  to  a  long  sweep  of  tidal  waters. 

A  slight  change  in  the  relative  positions  of  land  and  sea  again 
brought  deeper  water  along  the  Texan  coast  and  heavy  beds  of  sand 
were  heaped  up  and  spread  along  the  shore.  A  few  of  the  marine 
forms  of  life  began  to  appear.  Amon^  them  we  find  some  such  as 
Venericardia  planicosta,  Turritella  sp.,  and  which  had  survived 
the  changes  from  the  basal  beds  up.  This  condition  continued 
until  nearly  300  feet  of  sands  and  sandy  clays  had  been  deposited. 
The  faunal  life  increased  somewhat  during  that  time  but  did  not,  so 
far  as  our  evidence  shows,  reach  the  quantity  of  richness  of  the 
latter  half  of  this  period. 
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About  this  time  a  chnoge  due  to  some  extraDeoua  causes  occurred. 
Whatever  the  cause  of  this  chaoge  may  have  beea  it  induced  a 
flexing,  or  gentle  undulation,  involving  the  whole  Beries  frofn  the 
middle  of  the  Marine  beds  backward  to  and  including  a  portion  of 
the  upper  Cretaceous.  This  flexing  apparently  brought  the  long 
period  of  subeidence  to  an  end.  The  whole  of  the  lower  Marine 
beds  were  brought  to  the  surface  and  a  period  of  elevation  began. 
During  this  stage  the  last  250  feet  of  the  Marine  beds  were  deposited 
in  comparatively  shallow  water  and  along  a  sandy  floor  sloping 
gently  seaward. 

With  the  close  of  the  Klarine  beds  the  elevation  ceased,  and  for  a 
long  period  the  land  remained  slationary.  During  that  time  erosion 
was  working  actively.  The  sea  to  the  .southward  was  cutting  the 
sloping  shores  and  carving  them  in  many  places  into  steep  cliff's  ;  the 
rivers  were  widening  and  deepening  their  channels,  carrying  their 
burdens  of  debris  seaward  and  depositing  them  in  the  sbaltow  waters 
of  the  Oulf.  Here  these  materials  were  sorted  and  arranged  into 
banks  of  sand  with  muddy  intervals,  gradually  filling '  up  the 
shallow  shore  waters.  Again  we  find  the  marine  waters  being 
gradually  closed  out,  the  streams  gathered  into  sluggish  bayous 
and  the  whole  ilraint^  system  disarranged.  Fresh  and  salt  waters 
met  and  mingled  in  the  bayous  and  occasional  inundations  covered 
the  whole  region.  Marsh  plants,  grasses,  reeds  and  palmettm 
gradually  overspread  the  wide  domain  now  occupied  by  the  Yegua 
clays.     Again  wc  have  a  period  of  slow  subsidence  and  a  return  to 
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deposits  would  be  somewhat  unconformable  to  the  lower  and 
submerged  ones  and  would  have  an  appreciable  quantity  of  shore 
debris  mixed  with  the  cleaner  marine  sands. 

This  is  the  condition  in  which  we  find  the  lower  deposits  of  the 
Fayette  sands.  These  beds  are  irregular  in  form,  wedge-shaped^ 
cross-bedded  and  often  lenticular,  the  whole  indicating  a  deposition 
in  very  shallow  water  subject  to  a  strong  sweep  of  the  tide  and  often 
affected  by  storms.  The  life  of  the  time  as  represented  in  these  beds 
shows  leaves,  stems  and  trunks  of  trees  belonging  to  low- lying, 
marshy  lands.  Palm  wood  is  plentiful  while  the  stems  and  leaves 
of  the  palmetto,  rushes  and  lyarsh  grass  may  be  found  in  some 
localities  in  abundance,  showing  that  when  these  beds  were  being 
depiosited  the  marshy  tracts  of  the  Yegua  clays  to  the  northward 
were  still  the  home  of  such  growths.  None  of  these  are  indigenous 
to  the  Fayette  sands  andexist  there  only  in  the  form  of  drift  material 
cast  up  by  the  sea.  Near  the  top  of  the  Fayette  sands  we  find 
trunks  and  limbs  of  trees  of  large  size,  many  of  them  even  now 
showing  diametric  measurements  of  over  three  feet,  and  although  some 
show  a  length  of  25  or  30  feet  the  greater  portion  of  the  logs  do  not 
exceed  ten  or  twelve  feet  in  length.  Occasionally  a  stump  with  the 
larger  roots  attached  may  be  found,  but  this  exceedingly  rare.  A 
peculiarity  r^arding  these  trees  is  that  they  are  every  one  in  the 
form  of  wood  opal  or  in  an  opalized  condition,  vitreous  and  clear 
when  broken,  breaking  with  sharp  cutting  edges  and  retaining  every 
mark  and  line  of  growth  as  it  appeared  in  the  tree.  The  outside  of 
these  woods  is  generally  a  dull  white  showing  a  process  of  decay. 
This  form  of  wood  is  peculiar  to  the  Fayette  sands  and  occurs 
nowhere  else  within  the  Texan  regions. 

The  fauna!  life  connects  these  beds  with  the  whole  series  of  the 
•  Eocene  stages  as  shown  in  the  Texan  section  and  is  decidedly  marine 
in  every  phase.  Veneri-cardia  planieosta  Lam.,  Calyptrophonts 
vtlcUus  Con.,  Mactra  sp.,  Dentallmn  minutiiitriatum  Gabb,  var. 
dumblei  Harris  and  Corbxila  alabaviemiis  Lea,  as  well  as  many  others 
represent  the  inhabitants  of  this  portion  of  the  sea  at  that  time. 

To  the  southward  the  land  was  sinking  and  the  sea  creeping 
farther  up  over  the  Fayette  shores.  A  deposit  of  clay  was  being 
laid  down  which  within  a  short  time  was  destined  to  become  the  last 
representative  of  Eocene  times  in  this  portion  of  the  world.     These 
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were  the  Frio  clays.  With  the  depontioii  of  these  clays  the  Eocene 
of  Texas  came  to  an  end. 

Towards  the  close  of  the  Fayette  time  there  b^an  a  series  of  earth 
movemeDla  the  initial  causes,  or  full  effects  of  which,  cannot  be  indi- 
cated or  understood  by  what  we  may  observe  within  the  East  Texas 
areas.  Only  a  few  of  the  results,  and  these  are  small,  may  be  seen 
there.  Hot  springe  with  an  abundance  of  silica  in  solution  appear 
to  have  formed  a  predominant  feature  and  silicious  doters  form 
extensive  deposits  through  several  counties  occupied  by  beds  of 
Fayette  time.  To  these  solutions  of  silica  we  may  possibly  ascribe 
the  transformation  of  the  fossil  woocj  into  the  condition  it  is  now 
found  ss  well  as  the  many  deposits  of  quartzite  found  in  the  same 
portions  of  the  Stnte. 

These  earth  movements  and  the  deposition  of  the  sinter  continued 
through  the  deposition  of  the  Frio  clays  with  which  many  of  the 
deposits  are  interstratified  and  while  we  need  not  discuss  the  causes 
of  these  movements  here  it  miiy  be  said  that  the  ultimate  effect  was, 
at  least  in  Texas,  to  elevate  the  whole  of  the  Eocene  beds  into  dry 
land  and  this  condition  continued  far  into  Miocene  times. 
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AEEAVOKMEirr  OF  THE  RETINAL  CELLS  IN  THE  ETE8  OF  FISHES 
PABTIALLT  8IMULATIVG  COMPOUHD  ETES. 

BY    JOHN    A.    RYDER. 

Tht^  peculiar  structure  of  the  compound  eyes  of  the  Arthropods 

^^iKit  attracted  a  large  share  of  attention  from  such  investigators  as 

^vrenacher,  Lankester,  Watasi^,  Patten,  Carriere  and  others.     The 

peculiarities  of  structure  of  compound  eyes  are  so  marked  that  it 

vould  l>e  strange  if  they  faile<i  to  attract  the  notice  of  students  of 

luoqthology.      In  the  vertebrates  the  structure  of    the  retina  is 

universally  regarde<l  as  differing  so  widely  from  that  of  the  com- 

[iouimI  ty|>e  of  eye  found  in  the  Arthropods,  that  few  authors  have 

been  tempted  to  institute  any  very  close  morphological  comparison 

l)etwc*en   them.      I  should   not  attempt  such   a  comparison   were 

it  not  that  I  have  recently  found   that  in  the   eye  of  the  larval 

Nilmon.  Sifmo  mlar,  there  is  an  arrangement  of  the  sensory  cells  of 

the  retinal  epithelium  that  is  so  regularly  and  definitely  repeated 

throughout  the  whole  extent  of  the  retina  as  to  admit  of  no  question. 

The  obser>'ation:<  upon  which  my  statements  rest  were  made 
upon  certain  very  thin  sections  of  recently  hatched  salmon  larva}. 
These  wetions  were  prepared  for  an  entirely  different  purpose,  and 
it  waf  only  upon  casual  oliservation  that  the  peculiarities  I  am  about 
to  descrilie  were  first  noticed. 

These  nections  rangetl  from  2. 5  to  5  mikrons  in  thickness,  and  no 
doiiht  can  l>e  thrown  upon  my  oliservations  on  the  score  of  faulty 
technique.  The  specimens  hod  been  splendidly  fixe<]  and  preserved 
ftthl  were  stained  in  toio  in  an  alcoholic  solution  of  huematoxylin, 
tod  differentiated  in  tofo  in  a  one  per  cent,  solution  of  potassium 
tnchromate.  This  method  leaves  but  little  to  be  desired  for  clear- 
oeti  of  histological  differentiation  and  sharpness  of  detail.  Unfor- 
tunately, it  is  only  a  very  few  sections  out  of  a  complete  series  that 
rt\tA\  the  details  that  are  to  be  descrilied.  These  few  sections  arc 
the  first  three  or  four  that  were  cut  tangentially  to  the  surface  of  the 
rHina.  and  that  which  is  cut  just  through  the  ends  of  the  nxls  and  cones 
and  coae-cells,  at  about  the  level  of  the  inner  or  under  side  of  the 
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layer  of  retinal  pigment.  One,  therefore,  only  obtains  riz  to  «gbt 
sections  in  sectioning  an  entire  eye;  that  is,  three  or  four  just  as  the 
surftce  of  the  retina  is  reached  by  the  koiie,  and  again  just  as  it 
leaves  off  cutting  through  the  retina  at  the  opposite  «de  of  the  eye- 
ball. In  other  words,  very  superficial  tangential  sections  only,  or 
such  as  are  cut  in  a  plane  very  nearly  coinddeot  with  the  bacillary 
or  Jacob's  layer  will  show  the  regular  repetition  of  structure  that 
impels  me  to  make  a  comparison  between  the  compound  eyes  of 
Arthropods  and  the  retinal  structure  of  the  larval  salmon. 

The  first  thing  that  strikes  the  observer  in  examining  sucb  sections 
is  the  extraordinary  regularity  with  which  the  bacillary  portions  of 
the  retinal  elements  are  arranged.  One  notices  that  the  rods  and 
cones  form  together  a  pattern  of  the  most  astonishing  regularity. 
That  the  rods  are  in  groups  of  four  or  five,  but  that  the  cones  are 
much  larger  across  and  always  in  pairs,  or  of  the  nature  of  Han- 
nover's double  cones  and  united  together  closely  at  their  apices. 
These  double  cones  are  arranged  in  rows  in  two  ways  at  right 
angles  to  each  other,  like  the  squares  on  a  chess-board.  Fig.  1.      If 
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ileiuely  staioed,  and  while  still  showing  a  paired  condition  are  no 
longer  in  contact,  and  no  longer  have  their  adjacent  faces  flattened 
as  when  united,  as  in  the  preceding  section.  One  may  now  count 
ei^ht  cone  cells  arranged  in  four  groups,  of  two  each,  around  a 
Angle  very  distinct  rod.  Fig.  2.     This  arrangement  is  at  first  some- 

Fig.  2. 


what  difficult  to  make  out,  hut  it  requires  only  a  short  time  for  the 
olji«rver  to  convince  himself  that  a  regular  arrangement  of  the  rods 
aiid  cones  also  obtains  at  this  lower  level.  This  evidence  conclu- 
sively establishes  the  fact  that  every  one  to  five  rod-cells  in  the  eye 
o{  a  larval  salmon  are  surrounded  by  eight  cone- cells  that  are 
closely  opposed  or  united  at  their  apices  into  four  pairs  of  two  each. 
At  a  slightly  deeper  level  the  bodies  of  the  pairs  of  cones  separate 
still  more,  but  traces  of  a  regular  pattern  can  still  l)e  made  out  at 
a  third  level. 

I  have  stated  in  the  title  of  this  paper  that  there  is  an  arrange- 
ment of  retinal  celb  of  fishes  that  partially  simulates  that  of  the 
retinal  elements  in  the  compound  eyes  of  Arthropods.  This  definite 
proviso  is  necessary  because  the  comparison  between  the  groups 
ouosistiug  of  four  or  five  rod-cells  and  four  double  cones  in  the 
retina  of  the  salmon  cannot  be  exactly  homologized  with  the  cell- 
groups  known  as  ommatidia  in  the  Arthropod  eye.  In  the  latter  each 
onimatidium  is  distinct  from  its  adjacent  fellows  and  none  of  its  cellu- 
lar elements  enter  into  the  formation  of  the  contiguous  ommatidia  by 
which  it  is  encircled.  In  the  retina  of  the  larval  salmon  the  case  is 
Terj  different  and  quite  peculiar.  Of  any  one  group  consisting  of 
five  central  rod-cells  and  four  double  cone-cells,  the  latter  also  enter 
into  the  formation  and  form  part  of  eight  adjacent  similar  groups  of 
oellt.  Into  four  of  the  eight  adjacent  groups  t^o  double  cone-cells 
enter,  and,  alternating  with  these  are  four  other  groups  into  which 
only  a  single  pair  of  the  double  cone-cells  of  tlie  central  group  enters. 
The  compariflon  is  therefore  only  a  partial  one.  It  is  obviously  absurd 
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to  Buggeat  the  complete  homology  of  a  group  coDsietiDg  of  the  five 
central  rod-cells  and  tiieir  four  surroundiag  double  cones  in  the 
retina  of  the  ealraoii  with  a  single  ommatidium  of  the  Arthropod  eye. 
To  what  extent  a  similar  condition  holds  in  the  arrangement  of  the 
bacillary  retinal  elements  in  other  groups  of  vertebratea  I  am  not 
prepared  to  say.  But  this  remarkable  regularity  and  repetidou  of 
arraogement  of  cellular  elements  in  the  retina  of  a  fish  is  at  least 
very  suggestive.  Blaue  has  shown  that  the  olfactory  organ  of  fishes 
is  made  up  in  some  cases  of  very  small  discrete  sense-organs  simula- 
ting the  structure  of  taste-buds  and  the  smalt  circular  sensory  buds 
found  in  the  lateral  line  organs  of  fishes.  Ayers  has  traced  the 
probable  origin  of  the  complex  sensory  structures  found  in  the  cochlea 
of  vertebrates  to  a  multiplication  and  subsequent  coalescence  of 
originally  discrete  sense-buds  or  end-organs,  that  arose  in  a  way 
similar  to  the  discrete  end-organs  of  the  lateral  line.  The  detection 
of  regularly  repeated  groups  of  sense-cells  in  the  retina  of  one  of  the 
lower  vertebrates  thus  becomes  highly  significant.  Is  it  possible, 
after  all,  that  the  retina  of  vertebrates  has  been  evolved  by  the 
coalescence  of  very  small  groups  of  sense-cells  that  were  at  one  time 
separate  and  simple  Bense-organs,  just  as  the  complex  olfactory  and 
auditory  sensory  epithelia  of  vertebrates  appear  to  have  so  arisen  ? 
The  arrangement  that  has  lieen  described  appears  to  extend  through- 
out the  whole  uf  the  functional  part  of  the  retina  of  the  larval 
salmon,  so  that  the  grouping  of  the  cells  is  at  least  uniform  in  this 
type  during  the  early  stage  of  its  existence.     This  is  a  feature  that 
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allemmte,  in  vertical  sections  of  the  retina  also,  and  with  the  utmost 
regularity  with  the  single  central  rod  elements.  Such  altematiDg  rods 
and  double  cones  are  met  with  only  in  sectious  cut  through  the 
greatest  diameter  of  the  eye  and  exactly  vertical  to  the  maximum 
thickness  of  the  retina,  as  should  be  expected  from  the  manner  of 
arrangement  of  the  rods  and  cones,  as  seen  in  sections  that  are  cut 
boriiontally  through  the  bacillary  layer  and  parallel  to  a  plane 
tangeot  to  its  convex  surface. 

Max  Bchultze  has  figured  portions  of  the  bacillary  layer  of  the 
retina  of  mammals,  as  seen  from  the  surface,  and  one  sees  in  such 
figures  that  the  cones  are  repeate<i  at  regular  intervals,  the  more 
numerous  rods  surrounding  the  cones.  In  the  retina  of  the  salmon 
this  arrangement  is  reversed,  or  at  least  is  not  so  obvious  unless  one 
assumes  that  every  double  cone  in  this  form  is  supposed  to  be 
encircled  by  eight  rods.  In  the  salmon  the  cone  elements  are  most 
numerous;  in  mammals  they  are  less  numerous  than  the  rods  over  a 
very  large  portion  of  the  retinal  surface.  These  facts  together  with 
the  rest  of  what  has  preceded  do  not  (inflict,  however,  with  the  view 
that  the  groups  of  cells  met  with  in  the  retina  of  the  young  sulmon 
are  fairly  to  be  regarded  as  having  arisen  from  a  condition  in  which 
such  groups  of  rods  and  cones  were  more  or  less  distinct  and  se)mrate 
as»  in  the  compound  eyes  of  A  rthropods.  On  morphological  grounds 
alone,  it  seems  to  me,  that  wc  are  driven  to  some  such  conclusion. 
No  matter  what  convictions  one  may  hold  as  to  the  utter  untenability 
of  any  hypothesis  that  seeks  to  derive  the  vertebrates  from  the  Arthro- 
fiuds  or  vir€  verBa,  it  seems  probable  from  the  evidence  now  at  hand, 
that  highly  complex  and  specialize<i  sense-organs  of  all  kinds,  includ- 
ing. fXMvibly,  the  retina  of  vertebrates,  have  arisen  by  the  coalescence 
of  simpler,  smaller  and  more  numerous  sensory  organs.  That  the 
«ense-orgaiis  of  Iwth  vertebrates  and  ArthrojKxls  have  pursued 
fttrallel  fiaths  in  the  course  of  their  evolution  seems  highly  probable. 
The  frequency  with  which  s|MK.*ialization,  re<iuction  anci  even  ap|>ar- 
<-iit  simplification,  in  some  res|H'Cts,  of  or;:ans,  in  the  cr>urse  of 
organic  evolution,  is  associated  with  a  process  of  (*oalescence  of  more 
numerous  structures  having  the  same  function,  is  very  strongly  in 
fmvor  of  such  a  conclusion. 

The  single  groups  of  retinal  elements  in  the  retina  of  Sttlmo,  com- 
|>riting,  at  we  have  seen  alN)ve,  thirteen  cells,    I   pro|KN«e  to  call 
in  contradistinction  to  what  is  met  with  in  the  Arthropod 
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eye,  vhere  the  Htngle  visual  oi^ana  are  known  as  ommatidia.  This 
disdnctioQ  is  a  necessary  one  in  view  of  the  fact  that  it  is  obviously 
impossible  to  assert,  in  the  face  of  the  morphological  evidence,  that 
there  is  an  exact  homology  between  what  are  known  as  ommatidia  and 
the  cell-groupe  in  Saltno  that  I  have  called  retinidia.  I  have  found 
it  difficult  to  determine  the  exact  number  of  rod-cells  in  the  center 
of  the  groups.  As  nearly  as  can  be  made  out  with  ao  immer- 
sion ,'i  there  are  five.  At  first  when  this  regularity  of  structure  of 
the  salmon's  retina  was  noticed  with  low  powers  it  was  supposed  that 
there  was  only  one  rod-cell  in  the  centre  of  each  retinidial  group. 
The  overlapping  or  blending  of  these  groups  with  one  another  in 
Saimo  is  shown  in  both  Figs.  1  and  2,  and  this  is  the  one  feature  that 
makes  it  impossible  to  homologize  them  exactly  with  the  ommatidia 
of  the  compound  eyes  of  Arthropods. 
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TD  TEVI   VATUBB    OF    THE    80-CALLED    *•  HSTTLE-THBEABB  **    OF 

PARAJKECIXTM. 

BY   JOHN   A.    RYDER. 

It  is  well  known  that  if  Paramceeium  aurelia  is  hart  or  irritated 
in  any  way  that  it  will  discharge  from  its  cuticle  what  ap{)ear  to  be 
filaments.  This  has  been  known  for  more  than  a  century,  for  Elliot 
in  the  PhilotL  Transactions  of  the  Royal  Society  for  1769,  pi.  VI, 
[I.  150,  gives  a  very  good  figure  of  a  P.  aurelia  with  these  threads 
projecting  from  its  surface  produced  by  the  juice  of  the  horse-shoe 
geranium.  Dr.  G.  J.  Allman  in  Vol.  Ill  of  the  Quar.  Journ.  of 
Microsoop.  Science  (1855),  nearly  a  century  later,  upon  reinvestiga- 
ting this  subject,  comes  to  the  conclusion  that  these  discharged 
threads  are  of  the  nature  of  nettling  or  defensive  organs  and  that 
they  are  discharged  from  minute  oval  or  elongate  cysts  that  are 
closely  imbedded  in  the  ectosarc  just  beneath  the  cuticle  of  these 
organisms.  Allman  also  concludes  that  they  are  not  identical  with 
the  cilia  which  thickly  clothe  the  organism.  Various  reagents  are 
known  to  cause  this  discharge  of  thread-like  processes  from  the  cuticle 
or  surface  of  Paramaciumf  hut  no  reagent  that  I  know  of  does  this 
to  eflectually  as  tannic  acid,  the  peculiar  potency  of  which,  for  this 
purpose,  was  first  pointed  out  by  H.  Warrington  (Journ.  Roy. 
Mieruscop.  Soc.,  1884). 

Most  naturalists  who  have  written  in  recent  years  upon  the 
siructure  of  the  Protozoa  have  accepted  Allnian's  statement  that  the 
threads  discharged  by  Paramfecium  are  not  ciliary  in  nature.* 
Lankerter,  among  others,  makes  such  a  statement  very  positively. 
Fortunately  there  are  two  ways  in  which  to  test  the  truth  of  this 
statement 

1.  It  so  happens  that  if  a  pretty  strong  solution  of  tannic  acid  is 
used  these  threads  are  entirely  detached  from  the  body  of  Para- 
mfreium,  if  the  reagent  is  allowed  to  act  long  enough.  Endoc^niotic 
actkio  is  ahm  thus  set  up  so  that  the  cuticle  is  lifted  off  of  the  under- 
lying ectosarc,  which,  together  with  the  endosarc,  now  shrivels  into  a 
disorganised,  granular  mass.     The  cuticle  is  seen  to  be  thin  and  to 
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be  very  fiiintiyatriut«din  optic  section  the  atri:u  extending  through  it, 
aod  closely  appro  si  mated  to  one  another.  The  cuticle  is  entooth  and 
entirely  without  cilia  in  thia  condition,  so  that  a  taunic  acid  sulutioa  • 
enahlea  one  to  completely  remove  the  cilia  and  also  to  separate  the 
cuticle  from  the  underlying  plasma.  The  taunic  acid  acts,  in  ehort.afl 
a  sort  of  "depilatory,"  removing,  appiirenlly,  every  vestage  of  cilia 
from  tlie  creature.  The  '"threadB"  thus  removed  are  very  long 
and  of  nearly  the  same  thietness  throughout.  They  are  not  much 
shorter  than  the  short  diameter  of  the  Iwdy  of  the  creature,  hut  do 
not  taper  as  do  the  rilia. 

This  singular  hehavior  of  tannic  acid  in  removing  all  trace  of  the 
presence  of  cilia  from  the  hody  of  I'uramuf.ium  bat>  led  me  to  douht 
the  non-ciliary  nature  of  the  threads  thrown  off  hy  the  body  of  this 
infuaorian.  If  th^e  tlireads  are  not  cilia  why  should  there  lie  nu 
trace  of  cilia  left  on  the  cuticle  after  the  prolonged  action  of  a 
solution  of  tannic  acid?  These  threads  form  a  deupe  mat  of  tangled 
fibres  in  the  n;iid9t  of  which  tie  the  shriveled  reninins  of  iu  sarcode 
covered  hy  the  cuticle  that  is  now  lifted  up  and  everywhere  freed 
from  contact  with  the  ectosarc  if  the  creature  ia  subjected  to  prolonged 
treatment  with  taunic  arid  solution.  On  Enplotf.%,  Siylonehia  and 
Hi>!l'-r!ii  tannic  acid  has  nu  such  action,  proving  that  thew  organisms 
in  some  way  differ  very  widely  in  their  reaction  toward  that  reagent 
aa  compared  with  the  slipper-animalcule.  This  singular  power  of 
tannic  acid  gives  rise  to  grave  suspicions  as  tu  the  truth  of  the  state- 
ment that  the  "threads"  developed  by  tannic  acid  on  the  surface  of 
I'araimeeium  are  aomething  dittereut  from  the  cilia.  In  order  to  test 
this  suspicion  it  was  necessary  to  resort  to  sections  of  the  infusoriaa 
in  question  to  see  if  there  really  was  any  ground  for  the  very  positive 
statement  of  E.  R.  Lankester  and  T.  J.  Parker  as  to  the  existence 
of  a  fundamental  difference  between  these  so-called  "nettle-threads" 
and  the  cilia  of  Paramweiutii. 

2.  By  the  aid  of  a  method  of  entrapping,  killing  and  enil>edding 
infusoria  and  otlicr  very  small  objects  in  piirnffinc  invented  hy  me 
and  fully  de9cril>ed  in  (he  Americaii  Kiitnrnlist,  XXIX.  lf*i»r>,  pp. 
194-19«,  it  has  been  possible  to  obtain  serial  sections  nf  I'.irum-rvhim, 
in  quantity,  of  a  thickness  not  exceeding  2,.")  niikrons,  |„',.„  inch. 
These  sections  so  fully  reveal  the  true  stnidnrc  ol'  the  ecto- 
sarc that  nothing  further  is  needed  to  show  how  corii))lelely  this 
agrees  with  the  view  that  the   "nettle-threads"    ai-e  nothing    hut 
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ktlj  Stretched  cilia,  that  are  probably  extcDded  by  some  physical 
€Dn  exerted  upon  them  by  the  tannic  acid  that  has  both  stretched 
swollen  them. 

'Jie  ectosarc  of  Paramoedum  is  composed  entirely  of  a  system  of 

rods  of  a  plasmic  substance  that  stains  somewhat  more  deeply 

tlia.xm  the  endoearc.     These  rods  are  cylindrical  and  densely  packed 

U>^^th%r  with  but  little  clear  plasma  between  them.     They  extend 

thi-oiighout  the  whole  thickness  of  the  ectosarc  and  compose  more 

tlia.x:m  four- fifths  of  its  substance.   They  are  so  closely  packed  together 

tba.^   their  arrangement  can  very  readily  be  made  out  to  correspond 

^  t^be  origins  of  the  cilia  from  the  cuticle.    The  arrangement  of  the 

^^li^ci.  is  quincuncial,  that  is,  in  rows  in  at  least  two  if  not  in  three 

^x^^sotions,  which  correspond  with  the  mode  of  arrangement  or  pack- 

^^S  t;ogether  of  the  rods  of  denser  plasma  of  the  ectosarc  just  beneath 

^e  cuticle. 

'X^be  sections  show  that  where  the  cuticle  is  intact  and  where 
^^^^ents  like  osmic  acid  or  corrosive  sublimate  have  provoked  the 
discharge  of  the  "  nettle- threads  "  there  are  no  cilia;  where,  on  the 
other  hand,  there  has  been  no  discharge  of  **  nettle-thread"  there 
^^e  cilia  present     Intermediate  stages  can  also  be  sometimes  dis- 
^vered,  that   is,    partially   discharged    "  nettle- threads "    may    be 
<>D8erved.     These  facts  seem  to  me  to  most  distinctly  prove  that  the 
**Qettle- threads"  and  cilia  of  Paravuedum  are  identical.     No  one 
has  yet  seen  these  threads  discharged  except  under  abnormal  con- 
ditions.    Though  I  have  watched  these  organisms  feeding  by  the 
*i*>ur  I  have  yet  to  see  that  they  showed  the  slightest  tendency  to 
thro^  off   the    **  nettle-threads"    except  when   crushed,    roughly 
*^ttdled  or  brought  under  the  influence  of  reagents.     The  fact  that 
^^^  other  infusorians  have  such  a  distinctly  rodded  ectosarc,  taken 
^g^ther  with  the  fact  that  other  forms  are  not  affected  in  the  same 
^^7    by  tannic  acid  leads  me  to  conclude  in  consideration  also  of 
^^^  great  number  of  these  rods  in  the  ectosarc  of  Paramoecium  that 
^^^y  are  connected  with  the  cilia  individually  and  are  probably  only 
the  expression  of  the  same  thing  as  is  seen  in  the  rodded  or  striated 
ends  of  many  epithelial  cells  that  bear  cilia  in  multicellular  animals, 
^t  any  rate,  whatever  else  can  be  established  by  a  reinvestigation  of 
this  subject  by  the  aid  of  the  methods  I  have  used,  one  thing  is 
certain,  that  tannic  acid  in  solutions  of  almost  any  strength  will 
fi^Uy  remove  all  of  the  cilia  and  leave  the  cuticle  smooth  especially 
12 
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if  allowed  to  act  for  half  an  hour  or  more.  My  sections  also  con- 
clusively prove  the  ectoearc  to  be  quite  thick  and  composed  of 
uaiform,  deeply  staioing  rods  that  are  packed  as  densely  in  one  place 
as  another.  The  form  of  these  rods  aa  figured  by  several  autfaon  ia 
wholly  inaccurate  and  misleading.  For  example,  they  are  not  fusi- 
form or  oval  as  figured  by  Lankester  in  bis  article  Protozoa  in  the 
ninth  edition  of  the  Encyclopedia  Britaunica,  but  cylindrical  with 
bluntly  rounded  ends.  Where  the  collapsing  vesicles  ("contractile 
vesicles"  of  authors)  are  placed  there  appears  to  be  a  peculiar 
separation  of  these  rods  at  their  inner  ends  to  admit  of  the  approxi- 
mation of  the  vesicles  to  tbe  under  surface  of  the  cuticle. 

For  killing  and  fixing  my  material  I  found  that  osmic  add  and 
corrosive  sublimate  gave  good  results,  both  these  reagents  acdng  with 
such  rapidity  ae  to  exclude  in  a  large  measure  the  production  of 
artifacts.  Staining  was  done  on  the  slide  with  hiematoxylin  and 
Biondi- Heidenbain  mixture.  Nuclei  and  food  vacuoles  are  apt  to 
stain  strongly  if  the  staining  on  the  slide  is  attempted  with  hcema- 
toxylin-  Very  good  results  can  also  be  got  by  staining  the  objects 
in  U>to,  as  directed  in  the  paper  cited  above  describing  my  method  of 
handling  such  very  minute  objects. 
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March  5. 

Dr.  Samuel  G.  Dixon  in  the  Chair. 

Twenty- five  persons  present. 

Pollers  under  the  following  titles  were  presented  for  publication  : 
**(>n  an  Arrangement  of  the  Retinal  Cells  in  the  Eyes  of  Fishes 
Partially  Simulating  Compound  Eyes,"  by  John  A.  Ryder.  '*The 
Trut*  Nature  of  the  so-called  *  Nettle  Threads'  of  Paramoecium," 
l>y  John  A.  Ryder. 

The  death  of  John  H.  Re<lfield,  a  member,  on  the  27th  ult.,  in  his 
ei^rhtieth  year,  was  announced.  The  following  minute  was  unani* 
luously  adopte<l : 

JOHN  H.  REDFIELD. 

The  Academy  of  Natural  Sciences  of  Philadelphia  has  heard  with 
cit*ep  sorrow  the  announcement  of  the  death  of  John  H.  Red  field  who, 
in  his  unselfish  devotion  to  its  interests,  has  long  l)een  one  of  its  most 
active  benefactors. 

Always  an  earnest  student  of  nature,  his  last  years  of  deserved 
fre«.tlum  from  business  engagements  were  devoted  to  his  favorite 
•tu*iie9>  in  connection  with  the  Academy  and  to  the  arrangement  and 
can*  uf  the  herbarium. 

The  steady  growth  and  admirable  condition  of  the  botanical  col- 
lect inu  cr»iii(titute  it  an  enduring  monument  to  his  industry  and  zeal. 

At*  Chairman  of  the  Publication  Committee  and  meml)er  of  the 
i  4iuncil.  the  same  fidelity  and  discretion  characterized  the  discharge 
of  hi^  duties. 

lie  wa^  a  man  of  strong  but  tender  character  ;  firm  in  his  sup)M)rt 
of  the  right,  but  tolerant  of  all  honest  difference  of  opinion  ;  cheerful, 
;:entle,  mfjdcst  and  cultured.  Time  wa<(  to  him  one  of  his  most 
preci'>Uf  {MMseNiionM,  yet  he  was  ever  gladly  at  the  service  of  those 
re<|uirin^^  advice  or  assistance. 

lie  was  an  earnest  student,  a  wise  counsellor  and  a  steadfast 
ffirfid.  IIiH  en^'ourngenient  and  loving  Hym|>athy  endeared  him  to 
his  aiwuciates  who  felt  for  him  a  personal  aficction  which  enables 
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them  to  appreciate  the  irreparable  losa  sustaioed  by  his  fitmily,  to 
whom  they  would  offer  their  heartfelt  sympatby. 

Mr.  Tboinoa  MeehaD  was  appoiDted  to  prepare  a  biographical 
Doticeof  Mr.  Redfield. 

March  12. 
The  President,  General  Isaac  J.  Wistar,  in  tbe  Chair. 

Thirty  .three  person  b  present 

The  death  of  Geo.  N.  Lawrence,  a  currespondeat,  was  announced. 

Papers  under  tbe  following  titles  were  presented  for  publication  : 
"A  Study  of  the  Systematic  and  Gec^raphic  Distribution  of  the 
Decapod  Family  Crangonidse  Bate."  by  Arnold  £.  Ortmann. 
"  Doee  the  Delaware  Water  Gap  Consist  of  Two  River  Goi^es?  " 
by  Emma  Walter. 

Dr.  Harrison  Allen  was  elected  to  fill  tbe  vacancy  in  the  Council 
caused  by  the  death  of  Mr.  Redfield. 

March  19. 
The  President,  General  Isaac  J.  Wistar,  in  the  Chair. 
Twenty-six  persons  present. 

The  deaths  of  Pasamore  Williamson  and  Dr.  fllmore  C.  Hine, 
membera,  were  announced. 
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A  STUDY  OF  THE  STtTSMATIC  AHD  OEOOBAPHIC  DISTRIBUTION  OF 
THE  DECAPOD  FAMILY  CBANGONIDf  BATE. 

BY   ARNOLD   E.   ORTMANN. 

Id  a  former  paper^  I  gave  in  general  terms  the  limits  of  the  Indo- 
Pacific  litoral  region,  to  which  I  added  a  study  of  the  origin  of  the 
recent  litoral  regions  of  the  world.  As  these  considerations,  founded 
opon  the  geographical  distribution  of  the  Decapoda,  contain  hut  a 
few  detailed  investigations,  it  is  necessary  to  go  more  into  detail  when 
a  separate  group  of  DecapMKia  is  examined  and  to  state  the  relations 
to  the  principles  given  in  the  paper  quoted.  In  1891  I  revised  the 
^nera  Pitl4rmon  and  Bithym^  and  gave  an  account  of  their 
^geographical  distribution.  In  1894  I  published  an  account  of  the 
family  Atyidse.'  These  groups  of  fresh  water  Crustacea  are  wholly 
unlike  each  other  in  respect  to  their  geographical  range  and  agree 
only  in  that  they  are  true  tropical  animals.  Whilst  the  Palivmon 
and  BUhynis  group  of  the  Palsemonidiu  is  a  very  recent  one,  related 
in  itff  distribution,  without  doubt,  to  the  limits  of  the  recent  marine 
litoral  regions,  the  family  Atyida;  is  comparatively  an  ancient  one, 
fallowing  in  no  way  relations  to  the  former. 

Id  the  present  paper  I  will  treat  of  a  true  marine  group,  the 
family  of  Crangonidie,  which  is  characterized  by  the  a<iaptati(m  of 
mcrtt  of  its  members  to  the  cold  waters  of  the  Arctic  and  deep  sea 
regions. 

Fossil  remains  of  Crangonidne  are  unknown.  In  all  species  referred 
with  more  or  less  doubt  to  this  family,  the  typical  characters  are  not 
evident  The  absence  of  C'rangoni<hu  from  the  Tertiary  depot^its 
atrrees  with  their  morphological  characters  and  their  supposed  recent 
development  They  form  the  most  extreme  end  of  one  of  the  two 
main  braoches  of  the  Eucyphidea.^  The  principal  character  is  the 
more  or  less  reduced  condition  of  the  second  pair  of  pereiopoda.    The 

*  .ff-naiflcho  Denkfich rift.  VIII.  IStH.  p.  <^  P.  (YuKtac-con  in  Sciiion.  Zo<»1ok. 
K'*r«rtiunKiri'iM*n  in  AuNtrmlien  und  dem  maUyiiiolicn  Arvhipi*!. 

'  /tMilofpurhc  Jahrbucher.  V.  1H91.  p.  iKKi-7M}. 

*  i'nir««d.  AnM).  Nat  Act.  Philadelphia.  IxtM.  p.  397^1S. 

*  Ortmann.  9Cooliiff.  Jahrb.,  V,  18fM).  pp.  462,  468. 
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Craagouidie  are  conaected  vitb  the  Nikids  by  the  genus  Olypho- 
crangon,  but  tbie  coDsectioD  is  not  a  close  one — there  are  some 
gape. 

Among  the  Crangonidfe,  the  genus  Pontocarie  is  no  doubt  the  most 
primitive  in  r^ard  to  the  sculpture  of  the  carapace;  the  number  of 
gills  and  the  shape  of  the  second  pair  of  pereiopoda.  From  Pojifo- 
earU  arise  two  divergent  branches;  the  one  through  the  subgenus 
Sclerocrangon  to  Crangon,  ending  in  Neetocrangon,  characterized  by 
no  shortening  of  the  second  pair  of  pereiopoda,  by  the  reduction  of 
the  number  of  gills,  and  by  the  surface  of  the  body  becoming  grad- 
ually smoother.  The  other  branch  is  represented  by  the  genera 
PontophUv»,  Sabinea,  Paracrangon,  characterized  by  the  reduction  of 
the  second  pair  of  pereiopoda  in  length,  by  retaining  the  primitive 
number  of  gills  ^d  the  sculpture  of  the  body.  In  PotilophUv*  some 
species  have  the  body  more  or  less  smooth.  The  genua  Priouocrangon 
is  an  aberrant  one.  without  eyes,  but  related  probably  to  the  genera 
PoDitophiivs  aud  Sab'niea  of  the  second  branch. 

CEANQONIDa!  Bate,  1888. 


Mandibles  simple,  slender,  incurved,  not  dilate  or  bifid,  without  a 
synaphipod.     First  pair  of  legs  stouter  than  the  second,  hand  sub- 
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C|.  He<>>iid  legH  remarkably  shortened  (carpal  Joint  and  hand  to- 
gether not  longer  than  the  meruH).    (iUIh  neven.^ 

f/'.  HiHMnd  leR^H  rheluto PoNToPiiiLrs. 

d,.  Hec«>nd  legn  not  rhelate Babinka. 

f*j,  KyeH  wanthig.    Seeond  legn  not  chelate,  rather  robunt,  with 
fringet<  of  long,  plumone  Hetae     A  npiny  median  cre^t  on  the  eara- 

|»a«v Pkionocranuon. 

'I,.  Several  iiairn  of  legs  wholly  ol>Holete.     RoHtnim  elongated. 

Parackanqon. 

POVTOCAKIB  Bate,  1S88. 
RAt«.  Challcn^r  Macror.    1888,  p.  485. 

Very  nearly  allied  to  CrangoH,  especially  to  Scferocmngon. 
8e<.*oud  |)eriopoda  not  remarkably  shortened,  carpus  and  |>alma 
to^rether  longer  than  the  merus.  Six  pleurobranchio?  (i-o)  and  one 
podohranchia  (h)  present  (see  Bate,  1.  a,  p.  496).  ('arapace  with 
««even  keels,  the  five  uppermost  dentate.     Abdomen  sculptureil. 

#f,.  Anterior  lateral  angleH  of  cara|)ace  proje(*ting  forward.  RoHtrum 
a4*uniinate P,  propfUHoiata. 

<r..  Anterior  lateral  angleH  of  eara|»ace  obliquely  direi*ted  outward  and 
forward.     Uontrum  bidentate P, pfunata, 

1.    PoBtoearit  propeataUta  Rate,  1888. 

Ilat«*.  Challenger  >Iacnir.     1888.  p.  496.  pi.  90,  figs.  2,  8.  pi.  A5,  fig.  5. 

iw**i>4jraphical  distribution :  Ki  Island,  near  New  Guinea,  140 
fath.  (Bate). 

S.    Poatooarit  p«anata  Bate,  1888. 
Kate.  ibid.,  p.  400,  pi.  91. 

Grographictil  diMribution :     Arafura  Sea,  49  fath.  (Bate). 

CEAirOOir  Fabrioint  179H  (restrict). 

FabriHas,  8appl.  Entomol.  Syst.,  1798,  p.  4<)9  (pr.  part).  Kingslcy,  Pnx'eed. 
Ac»d.  Nat.  Sd.  Philadelphia.  1879.  p.  412. 

^i«coDd  perciopoda  not  remarkably  nbortened,  with  cbehe.  Eyes 
pre?«ut,  free.  Five  gills  present:  four  pleurobranchiie  (I.  m.  n.  o. ), 
one  arthrohranchia  (k. )." 

'  Tli^  Dtimlter  of  gillit  Iuih  uot  Imh'Ii  exaiiiiiHMl  in  all  upeciett.  I  foiiiHl  five 
ffilU  ill;  I'faHsntn  boreas,  \alehto$u%,  iutermt-tiius,  typit  us,  affinis.  fniniis- 
t,>fum,  \ri  /oi  rani'on  lar,  und  M'veii  in  PoHlophihi\  norx'fjiiU'us,  Sabitwa 
•  A/i-  «i/  arinit/j.  Hy  titbrr  authors  ( lfciU»,  Smith  j  ar**  nTonh'd  t\vv  in  Cran^oti 
(fi'jiirr;.  and  M*ven  in  l*onioiari% propt-malaia,  pennata,  J'ofilophiiu.%  hft- 
'-tfi^iim.  iibysMt,  thttilrn^tfi,  Sahinca  hyslriw 

*  Siiitth  nTKinlii  in  C>.  aji^assizi  a  pleurobranrhia  on  k,  but  no  arthro- 
Ivrmorhia.    The  branchial   formula  given  by  liate  (1.   c,   p.  482)   ia  certainly 
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G.  0.  Bars  creates  for  some  epeciee  the  genus  SeUroerangoH.     I 
cao  Qot  adopt  this  geaus,  but  I  retain  it  as  a  BubgeDua. 
a'.  Carapace  strongly  sculptured,  at  least  two  Hplnea  in  the  median 
line.    Ai>domen  mostly  strongly  sculptured,  aeldom  neatly  smooth, 

Subgenus:  Scusuocbaitoon. 

6,.  Median  keel  of  carapace  with  three  or  four  spines.    Lateral 
keels  of  carapace  partly  granulate  or  rugoee.    Abdomen  sculp- 
tured by  longitudinal  keels  and  transverse  furrows, 
c,.  Epimera  of  the  abdominal  s^ments  provided  with  spines. 
Carapace  with  more  than  three  keels.    Splue«  not  excessively 
developed.    Sternum  with  a  sharply  serrated  keel. 
d,.  Keels  of  the  carapace  sharply  granulated,  keels  of  the  ab- 
domen sharp,  epimera  of  the  abdominal  eegmentit  with 
one  to  three  spines. 

e,.  The  rostrum  is  simple CV.  galebromte  (1)'- 

e,.  A  long  acute  tooth  is  given  ofi*  tiom  the  lower  side  of  ros- 
trum, which  reaches  as  far  forward  as  the  tip  of  the  roe- 

trum Cr,  atrox. 

dj.  Keels  of  the  car8pa<«  somewhat  rugose,  keels  of  the  alido- 
men  not  sharp,  epimera  of  the  abdominal  segmentsonly  with 

one  spine  each Cr.  boreas  (14). 

c,.  £pimera  of  the  at>dominal  segments  without  spluefl.    Cara- 
pace with  three  keels,  the  median  one  with  font  very  long 

spines.    Sternum  with  a  deutated  keel Cr.  aharpi  {2). 

6,.  Median    keel  of  carapace  with  two  spines.    Lateral  keels  of 

carapace  smooth,  ending  in  front  in  the  usual  spines.    Abdomen 

smooth,  or  with  smooth  longitudinal  keels. 

c,.  Epimera  of  the  liret  and  second  abdominal  segments  with 

small  spinules.    Atidumeu  with  longitudinal  keels.    Oft«n  a 
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^^,  .     Carapace  with  three  spines:  one  in  the  median  line,  and  two 
laterals, 
c:^,.  Fifth  segment  of  the  abdomen  on  the  iK)8terior  margin  with- 
out spines.    Hand  more  stout,  about  three  times  an  long  as 
broad Or,  crangon, 

SUBSPECIES. 

dp  Ail  segments  of  the  abdomen  rounded  dorsally. 

Cr,  crangon  (many). 

dj.  Some  of  the  posterior  segments  of  the  abdomen  sculptured. 

e,.  Fourth  and  fifth  segments  (seldom  also  the  third)  with  a 

feeble  longitudinal  keel,  sixth  and  seventh  feebly  furrowed. 

Cr,  crangon  affinis  (many). 

63.  Ttiird  to  fifth  segment  without  keels,  sixth  with  two  dis- 
tinct keels,  seventh  furrowed  .   .  Cr,  crangon  aUma^ini  (1). 
<"3r-,.  Fifth  segment  of  the  abdomen  on  the  posterior  margin,  near 
the  median  line,  with  a  posteriorly  projecting  spine  on  each 
side. 

cf|.  Hand  more  slender,  about  four  times  as  long  as  broad.    Ab- 
dominal'segments  rounded  above  .  Cr,  franciscorum  (many). 
(2,.  Hand  more  stout,  about  three  times  as  long  as  broad.   Hixth 
and  seventh  segment  of  abdomen  furrowed. 

Cr,  antnrcticus, 

^a  -        <^^arapace  only  with  a  spine  in  the  median  line,  the  lateral  ones 
"^►^^"^anting Cr.  capenms, 

Subgenni  SCLESOCSANOON  G.  O.  Sarr,  1885. 


^  Sars,  Den  Norsk.  Nordhavs  Exped.,  Zool.,  Crust.  1, 1885,  p.  14. 

*'  ^^"«wigon  (Soleroorangon)  salebrosas  Owen,  1839. 

*~^*  »tf^on  salebrosus  Owen,  Crust.  Zool.  Beechey's  Voy.  Blossom.  1839.  p.  88, 
pi.  27,  fig.  1.  Stimpson,  Proc.  Acad.  Nat.  Sci.  Pliila<1elphiH,  1860,  p.  25. 
JCingsley,  Bull.  Essex  Instit.,  14,  1882,  p.  129.  Stuxberg,  Vega.  ExiHjd.  V, 
1887,  p.  53. 

^^-^^aphilus  ferox  G.  O.  Sars,  Arch.  Mathem.  Naturvid.  II,  1877,  p.  339. 

'^^^ ^^rocrangon  salebrosus  (Ow.)  G.  O.  Sars,  Den  Norsk.  Nordh.  Exped.,  Zool., 
Crust.  1, 1885,  p.  15,  pi.  2. 

Geographical  distribution :     Northern  circu ni polar.  — Kamschatka 
^^^^en):    Avatska  Bay,   10    fath.   (Stimpson),    Spitzbergen,    Jan. 
^^yen;  off  Norway,  100-459  fath.  (G.  O.  Sars),  Kara  Sea,  55-60 
^'^^   (Stuxberg). 

**  Crangon  (Soleroorangon)  atoz  Faxon.  1893. 
Paxon,  Bull.  Mus.  CV)mp.  Zool.  24,  1893,  p.  199. 

>  Geographical  dii<frihu1imi:   Western   coast  of  Mexico,    660-676 

fcth.  (Faxon). 
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S.  Craugon  (hlsroorangon)  bor«u  (Fhippa)  1TT4. 

Cancer  borea!  Phippe,  Voy.  North  Pole,  1774,  p.  190,  pi.  12  Hb.  1. 

Cancer  komaroides  Fabriciiu,  Failn.  tiTAnluDd,  1780,  p.  S41. 

Aslacus  horeas  I  Ph.)  Fabridus,  ICntumol.  SfBt,  II,  1793.  p    4S3. 

Crangoa  boreas  iPA.)  pBbriciDS,RuppI.  Ent.Syst.  1798,  p.  409.  Habine.  Suppl. 

Append.  PBrry'8  fint  V07.  18^4,  23S.    Miloe-Ednanls,  UiBt.  Nat.  Cmst.  II. 

1837,  p.  342.     Kroyer,  Nnturli.  Tidsakr..  IV,  1342,  p.  SlH,  pi.  4.  ligH.  1-14. 

Milna-EdwnnlB,  Atlas.     Cuvicr.   Rogn.  Auim.    pi.  M.   fig.   2,    (no   dal«). 

Brandt.   Kn.'bae.  in  MiddcndortTa  Bllier.   BeiH.,    II.   Zool.   1S5I.  p.   114. 

Danielsgen,  Berutn.  Tool,  Bcise,  1R59.  p.  4.    Stimpson,  Frfx:ped.  Acad.  Nat. 

Scl.  Philadelphia,  1860,  p,  85.    BuehboU,   Zweite  Dentech.  Nordpol.  II. 

1874,  CruNt.  p.  271.     Kingslej,  Bull.  Ehioi   Inst.  X,  1S7S.  page  54.     Smith 

TiBiiB.  ('^>nn.  Acad..  V,  1870,  p.  58.     Btuxberg.  Vega  Exped.,  V.   1887. 

p.  63. 
Cheraphilus  borcas  (Ph.]  Miere.  ADual.Magaz.  Kat  His.  (4)  XX,  1877,  p.  57. 

Hoek,  .Viederl,  Arch.  Zool  ,  Suppl.  1,  7.  Croet,  1888,  p.  10.    Murdoch.  Bep. 

Pol.  Exped.  Point  Barrow.  1885.  p.  ISO. 
Crangon  KChcraphUus)  boreas  (Ph.)  Miere,  Jour.  I,inn.  Soc.,  Zool.  XV,  1881, 

p.  60. 
Sclerocrangoii  boreas  ( Ph. )  G.  O.  Sara,  CTiristiania  Vid.  Selsk.  Forh.  1882,  p, 

7.    (i.  O.  Sara.  Deo  Norak.  Xordh.  Exp.  Zool.  CrUBt.  II.  1888,  p.  6.  Koelbe), 

Uib  OesteiT.  Polantt.  Jan  MayoD,  III,  1B86,  Zool.  E.  p.  51.    Ortmann.  Zool. 

Jahrb.  V,  1800.  p.  532. 

Geographical  diiitribntioi) :  Northern  circumpolar.  Norway 
(Daiiielssen,  G.  0.  Sars)  Barents  Sea  and  Nowaja  Semlja,  25-140 
iath.  (Hock);  Franz  Joseph  I^and  (Miere);  Beeren  leland  (G.  O. 
Sars);  Spitzhergeii,  shallow  water  (Hock,  G.  O.  Sars)  Jan  Mayeo 
(Kolbel);  Iceland  (Kriiycr);  east  coast  of  Greeoland,  4-27  filth. 
(Biicliholz);  west  coast  of  Greenland,  to  87°  44Mat,  northward 
(Miera);  Davis  Strait  and  Melville  Island  (Sabine);  N.  E  coast  of 
America,  from  Labrador  to  Massachusetts  Bay,  5-33  fat h.  (Smith); 
northern  coast  of  America  to  Beriugs  Strait,  10-26  fath.  (Stimpaon) 
Alaska:  Point  Franklin,  13  fath,  and  Port  Clarence  (Murdoch); 
Siberia  (Brandt,  Stuxber^). 
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Geographical  dustribtUion :  Alaska,  Kodiac  Archip.:  Marmot  Isle, 
-4<»      iath.  (Sharp). 

G  .      C?  Tangon  (  Soleroorangon )  agassiii  ( Smith ) ,  1882. 

^—  ^eraphilus  ag^assizi  Smith,  Bull.  Mus.  Compar.  Zool. . Cambridge,  X,  1882,  p. 
32,  pi.  7,  fig.  4,  5.     Rep.  U.  8.  Fish  Comm.  for  1882,  1884,  p.  362. 

Geographical  distribution :  Atlantic,  eastern  coast  of  United  States, 
3X 4r  N.  Lat.,  65-78°  W.  Long.,  263-959  fath.  (Smith). 

B.      ^3rangon  (Soleroorangon)  prooax  Faxon,  1893. 

-t^^xon,  Bull.  Mus.  Comp.  Zool.,  Cambridge,  XXIV,  1883,  p.  199. 

Geographical  distribution:    Western  coast  of  Central   America: 
G 1. 1.  If  of  California  to  Panama  Bay,  660  to  905  fath.  (Faxon. ) 

7.    C3  rangon  (Soleroorangon)  intermedial  Stimpson,  1860. 


"-angon  intermedins  Stimpson,  Proceed.  Acad.  Nat.  Sci.,  Philadelphia,  1860, 

p.  25. 

-  ^angdn  tenui/rons  Kingsley,  Bull.  Essex  Inst.,  14, 1882,  p.  128,  pi.  1,  fig.  10. 


ieographical  distribution :  Bering  Sea,  Cape  Chepoonski,  40  fath. 
(^  Simpson);  Alaska:  Marmot  Isl.  (Kingsley). 

^^'^  Tangon  (Soleroorangon)  angaBtioanda  de  Haan,  1849. 

""angon  angusticauda  de  Haan,  Faun.  Japon.  Crust.  Dec,  6,  1849,  p.  183,  pi. 

45,  fig.  15.    Stimpson,  Proceed.  Acad.  Nat.  Sci..  Philadelphia,  1860,  p.  25. 

lerocrangon  anguslicauda  (d.  H.)  Ortmann.  Zoolog.  .Tahrb.,  V,  1890,  p.  533. 


\ 


eographical    distribution :    Japan,    (de    Haan) :    Simoda    and 
^odati,  sublitoral  (Stimpson),  Kadsiyama  (Ortmann). 

rangon  (Soleroorangon)  munitni  Dana,  1852. 

rangon  munitus  Dana,  U.  S.  Explor.  Exped.  Crust.,  1852,  p.  536,  pi.  33,  fig.  5. 
Stimpson,  Boston  Jour.  Nat.  Hist.,  VI,  1857,  p.  497.  Kingsley,  Bull.  Essex 
Inst.  X,  1878,  p.  54.    Lockington,  ibid.  p.  159. 

reographical   distribution:   Paget  Sound   (Dana);    I»wer  Cali- 
*""**'^aia:  Magdalena  Bay  (Lockington). 

Subgenns  GSANOON. 

*'     ^^><.  Crangon  orangon  (Linnaeus),  1758. 

"cncer c rangon  Linnaeus,  Syst.  Nat.,  10  ed..  1758,  p.  632. 

jtacus  crangon  (L. )  Fabricius,  Entomol.  Syst.,  II,  1793,  p.  486. 

^ncer  {Astacus)  crangon  L.  Herbst,  Knibb.  u.  Krel)se,  II,  1796,  p.  75,  pi.  29, 
fig.  3,4. 
Crangon  vulgaris  Fabricius,  Suppl.  Ent.  Syst.  1798,  p.  410*  .  Tx»-a<;h,  Mulac. 
Podophth.  Brit.  1815,  pi.  37  B.  Milne- Edwards,  Uist.  Nat.  Crust.  II.  1837, 
p.  341  and  Atlas  in  Cuvier.  Kegn.  Anim.  pi.  51.  fig.  1,  (no  date).  Kroyer, 
Naturh.  Tidsskr.,  IV,  1842,  p.  239.  pi.  4,  Ak-  2t»-:«.  Bell,  Brit.  CVust.  1S53, 
p.  256.  Kinahan,  Proceed.  R.  I.  Acad.  Dublin,  1862.  p.  68,  71,  pi.  4. 
Heller.  Crust,  sudl.  Europ.  1863,  p.  226,  pi.  7,  fig.  89.  Meinert,  Nuturh. 
Tidsskr.  (3)  XI,  1877,  p.  198.  Kinsley,  Bull.  Essex  Inst.,  X.  1878,  p.  53. 
Kingsley,  Proceed.  Acad.  Nat.  Sci.,  Philadelphia,  1878,  p.  89,  ibid.  1879,  p. 
411.  Smith,  Trans.  Connecticut  Acad.  V,  1879,  p.  55.  Kingsley,  Bull.  Essex 
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Imt.  XIV,  less,  p.  129,  pi.  1,  fig.  0.    Cams,  Proarom.  Omn.  roediterr.  I.  ~ 

18S4,  p.  4S2.     Uenderson,  Deisp.  and  Schisop.  Crust.  Firth  of  Clyde.  1886, 

p.  32.    Bate,  CballeDger  MacTur.  1SS8.  p.  481.    OrtimtDD,  Zool.  Jahrb.  V, 

1890,  p.  530. 
Crangon  rubropunclalu!  Riuo,  Hiat.  Nat.  Crust.  Nice,  1816,  p.  83.     Kiaw, 

UiBt.  Nat.  Ennip.  merid.  V,  1B26,  p.  05. 
Crangon  lefi/emspiriosus  Say,  Jour.  Acad.  Nat  Sci.,  Philadelphia,  I,  S,  1818, 

p.  B«.     Dekay,  Zool.  New  York,  Crost.  laM,  p.  85,  pl.8,  flg.  M. 
Crangonmaculosiii  Satb^H,  Went.  AcaA.BL  y«UstfibaTg,8»v.  itr..  III.  I8B7, 

p.  366. 

Geographical  digtriimtion :  Northern  circumpolar  (7),  but  more 
boreal  thau  arctic,  exteoding  considerably  southward.  Nortbem 
Atlantic:  European  coaste,  northward  to  I(;eland,  aud  nortbeaatem 
cuBst  of  America,  southward  to  Virginia  and  N.  Carolina.  Northern 
Pacific:  Japan,  Yokosuka  (Bate)  and  Bay  of  Tokio  (Ortmanu). 
Litoral,  very  eballow  water. 
lOb.  CrBQgDD  or&Q^on  afflnii  de  Haan,  1849. 

Crangon  vitlearis  Owen,  Cruat.   Zool.   Beeehoy'a  Voy.  Bloaum,  1B3B,  p.  87. 

Dana,  V.  8,  Kiplor.  Exped.  Crust.  1853,  p.  636.  Murdoch,  Hep.  Pot.  Eippd. 

Point  Barrow,  1885.  p.  138. 
Craneon  affiiiis  ile  Haan.    Faun.  Japon.  Crust.  Dec.   6,  1819,  p.  183.      Bale, 

CliBllengcr  Hacmr.  1888,  p.  464,  pi.  86,  Hg.  1-3.     Ortnumn,  Zoolog.  Jabrb. 

V,  18B0,  p.  631. 
Cntngon    ntgHcauda  Stlmpson,  Proceed.  Calif.  Acad.  Sci.,  I,  iS,  1866,  p.  88. 

Stimpson.  Boston  Jour.  Nat.  Hiat.  VI,  1857,  p.  498,  pi.  22,  flg.  8.,   Stimpaon 

Proceed.  Acad.  Nat.  Sci.,  Philadelphia,  1860,  p.  26.    Kingsley.  Bull.  Essex 

Inat.  X,  1878,  p.  54.     Lockington,  ibid.  p.  158. 
Crangon  propinquus  Stimpeoa,  Proctied.  Aiad.  Mat.  Sci..  Philadelphia,  1860, 

p.  25. 
Crangon  nigromaculala  Lockington.  Proceed.  Calif.  Acad.  Sci.,  111,1876,  p. 


Crangon  aiasiensis  Lockington,  ibid. 

Geoffrapkical  dittribiilion :    Northern  Pacific,   eomenhat   deeper 
water.     Jwpaii  (di;  Haiui);    Kobe  Hay  and  Inland  Sea,  k'i-.'JO  fath. 
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England  and  Ireland  (Kinahan);  Scotland,  24-69  fath, 
(BUet^z^er);  Shetland  Isl.  (Kinahan);  North  Sea,  9-20  fath. 
(M^^ti^ger,  Scott);  Skagerrak  and  Kattegat,  6-49  fath.  (Metzger, 
Brt);    Norway  (G.    O.   Sars);    Iceland,  20-30  fath.   (G.  O. 


11.    Ox-^ksgon  franoiioorum  Stimpeon,  1856. 


i 


St;!. zn. peon,  Proceed.  Calif.  Acad.  Sci.,  I,  2,  1856,  89.  Stimpson.  Boston  Journ. 
Nat.  Hist.  VI,  1857,  p.  495,  pi.  22,  fig.  5.  Stinii)8on,  Proceed.  Acad.  Nat. 
Sci.,  Philadelphia,  1860,  p.  25.     Kingsley,  Bull.  Essex  lust.  X,  1878,  p.  54. 


'cographical  distrihutian:    W.    coast  of  N.    America,    shallow 
Puget  Sound,  Shoal  water  Bay,  Tomales  Bay,  San  Fran- 
cisco,   Monterey  (Stimpson). 

12.    Cr&iigon  antarotioui  Pfeffer,  1887. 

Pfoflfer,  Natnrh.  Mas.  Jahrb.,  Hamburg,  wiss.  Anstalt.  IV.  1887,  p.  45,  pi.  1, 
fi«.  1-21. 

G^cagrapkical  distribviian :  South  Georgia,  (Pfeffer). 

IS.   Ox-^xigon  oapensii  Stimpson,  1860. 

Stdxnpson,  Proceed.  Acad.  Nat.  Sci.,  Philadelphia,  1860,  p.  24. 

Ge€><^raphuxil  distribution :  Cape  of  Good  Hope,  Simons  Bay,  1 2 
fath.    (Stimpson). 

NECTOCKANOON  Brandt,  1837. 

'^i/'^*-^  Kroyer,  Natnrh.  Tidsskr,  IV,  1842,  p.  267  (nomen  prseo<rcupatuni). 
^^ciocrangon  Brandt,  Krebse  in:  MiddendorfTn  Siber.  Reis.  II,  Zool.  I,  1851, 
p.  114.    Eingsley,  Proceed.  Acad.  Nat.  Sci.,  Philadelphia,  1879,  p.  412. 

^^^cond  pereiopoda  not  shortened,  with  chela.  Five  branchiie,  like 
Grcinfjon,  'Eyes  partly  concealed  by  the  frontal  margin.  Posterior 
pereiopoda  with  lanceolate  dactyli  with  fringes  of  hair. 

ai-  ^iehlnd  the  rostrum  two  spines  in  the  median  line  of  carapace. 

- y,lar{A),' 

^-  ^hind  the  rostrum  three  well  developed  npiues  iu  the  median  line 
^^  carapace,  between  the  rostrum  and  the  first  spine  a  rudimentary 
^«ie N,  ctlaskemis  (1). 

1-  ^«ctooraiigon  lar  (Owen)  1839. 

^*'OHjiron  Azr  Owen,  Zool.  Beechey's  Voy.  Blossom,  1839,  p.  88,  pi.  28,  fig.  1. 

<Jr?'ij/ar  (Ow.)  Kroyer,  Naturh.  Tidsskr.  IV,  1842,  p.  255,  pi.  5.  fig.  45-62. 

^cctocrangon  /flr(Ow.)  Stimpson,  I'roceed.  Acad.  Nat.  Sci.  Philadclpliia, 
1880,  p.  25.  Stimpson,  Annal.  Lye.  New  York,  X,  1874,  p.  125.  Kingsley, 
BuU.  Essex  Inst.  X,  1878,  p.  55.  Smith,  Trans.  Connect.  Acad.  V,1879, 
p.  61.    Murdoch,  Rep.  Pol.  Exped.  Point  Barrow,  1885,  p.  139. 

Oeographieal  distribution:    Northern  circumpolar. — Arctic  Ocean 
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(Owen,  Stimpeon);  Northern  Alaska:  Point  Barrow  (Murdoch); 
Bering  Btrait:  Avatska  Baj,  10-20  fath.  (Stimpeon) ;  GreeDland : 
Godthaab  (Kn'iyer);  Labrador,  (Smith);  Gulf  of  8t  Lawrence 
(Smith);  New  Foundlaud:  St.  Johne  (Stimpson);  Nova  Scotia,  59 
fath. ;  Halifax,  2&-52  fath.  (Smitli). 

2.  Heotooruigon  ilaikBiiiii  Kingsley,  1S82. 
Kingaley.  Bnll.  Etaex  Inst.  XIV,  1S83,  p.  128. 

Geographical    ditftribfUion:      Alaska,    Kodiac    Arch.:     Marmot 
Island  (Kingsley ). 

PONTOPHILUB  LsBoh,  IMS. 

Pontophilus  y-each,  Melamstr.  Podopbth.  Brit.  1S15,  pi.  37  A. 

Egeon  Ki8«.(pr.  part.)  Uigt.  Nnt.  Europe  nifriil..  V.  ISafl,  p.  58. 

Cheraphiliis  atid  Aegean  Kiuithad.  I'rouced.  K.  I.  Acad.,  bubtin.  VIII,  \9f&. 


Second  penopoda  shortened,  carpal  joint  and  hand  tt^etber  not 
longer  than  merufl,  chelie  present.  Eyes  present,  free.  Gills  seven 
on  each  side:  six  pie uru branchiae  (i.  k.  1.  m.  u.  o.)  and  one  (rudi- 
mentary) podobranchia  (h, ). 

a,.  Median  keel  of  carapace  with  more  than  three  eplnee.  Seven 
keels  on  the  carapace,  with  utimeroua  teetb.  Abdomen  strongly 
sculptured. 

6|.  Rostrum  emurginatc P.  calnphractva  (4). 

b^.  Rostrum  acute,  witl)  lateral  teeth P.  benffaletiaU, 

P.  andamaiierwis.'' 
a,.  Median  keel  of  carapace  with  three  spiniM.     Abdomen  smooth  or 
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6,.  Carapace  with  two  lateral  splneB  and  a  third  very  small  one  be- 
hind the  supraorbital  fissure.  Rostrum  with  two  minute  lateral 
teeth  on  each  side.    Abdomen  smooth.    Eyes  colorless  .  P.  abyssi. 

P.  ocddentalis. 
b^.  Carapace  with  two  indistinct  lateral  keels,  each  with  a  spine. 
Sixth  and  seventh  segments  of  abdomen  feebly  furrowed.  Ros- 
trum acute,  with  a  lateral  tooth  on  each  side  .  P,  challengeri  (2). 
b^.  Carapace  with  one  lateral  spine  and  a  series  of  small  spinules. 
Fifth  segment  of  abdomen  sculptured,  sixth  and  seventh  fur- 
rowed.   Rostrum  obtuse P.  patteraoni, 

Oj.  Median  keel  of  carapace  with  two  spines. 
6,.  Abdomen  strongly  longitudinally  and  transversely  sculptured. 
Carapace  with  a  two-spined  median  keel,  and  two  many-spined 
lateral  ones  on  each  side.    Rostrum  emarginate  ...  P.  sculptiuf. 
6,.  Abdomen  smooth  or  only  with  a  few  longitudinal  keels. 
C|.  Carapace  with  distinct  and  denticulate  lateral  keels, 
rf,.  Three  lateral  keels,. the  upper  with  two,  the  lower  with  one, 
the  middle  without  teeth.     Rostrum  truncate  .  P.  bidentains, 
rfj.  Two  lateral  keels,  the  upper  with  five,  the  lower  with  three 

teeth P,  australis, 

c,.  Carapace  with  two  lateral  spines.     Rostrum  acute,  slender. 
Abdomen  without  keels. 

rf,.  Rostrum  without  lateral  teeth P.  jwiceus. 

dj.  Rostrum  with  one  lateral  tooth  on  each  side.    Spines  of  the 

lateral  faces  of  carapace  in  an  oblicjue  plane  ...  P.  gracilis. 

d,.  Rostrum  with  two  lateral  teeth  on  each  side.    Spines  of  the 

lateral  faces  of  carapace  in  the  same  level ...  P.  profundus, 

C3.  Carapace  without  lateral  spines  and  without  distinct  keels. 

Rostrum  short,  obtuse,  fifth  and  sixth  segments  of  abdomen 

with  two  longitudinal  keels P,  bispinosus  (1). 

a^.  Median  keel  of  carapace  with  one  spine.    Abdomen  smooth. 
6|.  Carapace  with  three  lateral  spines  and  a  longitudinal  series  of 

small  spinules P.  intenncdius. 

6,.  Carapace  with  one  spine  on  each  side  .   .   .   .  P,  trispinosus  (1). 
&3.  Carapace  without  lateral  spines. 
c,.  Rostrum  broadly  truncate.    Telson  furrowed  .P,/a^ci(itus(5). 
c^.  Rostrum  short,  obtuse.    Telson  rounded  dorsal ly. 

P.   neglectus. 

05.  Median  line  of  carapace  without  spines.  Carapace  with  seven 
keels,  keels  smooth,  the  upper  and  lower  lateral  keel  with  a  spine 
each.    Abdomen  sculptured  by  transverse  furrows.  .P.  carinicauda. 

1.  Pontophilni  oataphraotns  (Olivi)  1792.io 

Cancer  cataphr actus  Olivi,  Zool.  Adriat.,  1792,  p.  50,  pi.  3,  fig.  1. 

*•  Recently  there  has  been  described  a  species  by  Henderson  (Tmus.  Linn. 
Soc.  London,  Zool.  (2)  V,  part  10.  1893,  p.  446,  pi.  40,  fig.  16.  17)  fr(»ni  tlie  Brn-- 
mese  coast  named  Aegean  art  en  talis,  which  is  said  to  be  neurly  related  to  the 
Meditenanean  P.  cataphractus. 
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[Id-^ 


1  SeaB,  107-276  fiith.  (Wood— 


Aegean  calaphiacliis  (Oliv.)  OrtmaDD,  Zoolog.  Jahrb.,  V,  1890,  p.  B3S. 
Geographical  dutribufion:     Mediterranean  Sea  (RiBSo,  Milne- B^^ 
wardB,  Heller,  Carus) ;  Senegambia  (Miera). 

2.  Pantopbilnt  beiiK>leniii  [Wood-Masoti  and  Alcock)  1891. 

CranaOH  bengalenih  WorKl-Mft8.in  and  AU'iick.  Aiiu.  Mag.  Nat.  HUt.  (« 
VIII.  1891.  p.  300.  Alcock  and  AiidenwD.  Jaurn.  Aaiat.  Soe.  Bengal,  rol 
d3.  S,  1694,  p,  1S3. 

Geographical  dislribulion: 
Mason,  Alcock,  Andersoo), 

3.  Fontophilni  andamanslllii  (Wood-Mason  nnil  Alcock)  18D1. 
Crangon  andamanensis  Wood-MaHon  aud  Alcock.  ihid. 

Geographical   distribution:     Indian 'Seae,  188-220  fath,  (Wood- 
Mason  and  Alcock). 

4.  FonUpbilni  eohinnlatni  {M.San)  1801. 

Crangon  echinulalus  M.  Sars,  Forh.  Vid.  Selak.,  CliriHtiana,  1861,  i>.  20,  pi.  s. 

Hg.  48-Sl.    G.  O.  Sun.  Arcli.  Math.  Naturv.,  II.  18TT,  p,  33U.    Uenderaon, 

Dtcap.  Schii.  Firtb  o(  Clydv,  IftKO.  p.  33, 
Crangon  scrralus  Xonnan.  Rep.  Brit.  Asfluu..  31  meat,,  1KV2,  p,  151.  Norman, 

ibid..  3B  meet..  1869.  p.  3S5. 
Chcraphilus  ecliinulalHS  |M.  Sara).  O,  O.  Bam.  Forb.  Vid.  Selnk..  Cbristiaua. 
"87.  No.  18.  p.  44.    G.  O.  Sara,  Don  Norsk.  Nordli.  I':iped.,  Zooi.,  Crust,. 


160  fatlj.  (M.  Sare,  G. 
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Pioniophilus  w<>rz'<^tV«j  (M.  8.)  Meinort,  Natorh.  Tidiwkr.  (3)  XI,  1877,  p. 
201).    Smith,  TrmDs    Connectic.  Acad.,  V,  1879,  p.  00.    G.  O.  Sara,  Fori 


suii.  bniith,  TraDs  uonnecuc.  Acaa.,  v,  ihtu,  p.  ou.  u.  u.  ^Jara,  forn. 
Vid.  SeUk..  Cliritttiana,  1882,  No.  18,  p.  7.  Smith,  Bull.  Mas.  ('oinpar.  Z<k>1., 
<'amhridge,  X,  1882.  p.  M.  O.  O.  Sara,  Den  Norak.  Nordh.  Exp.  Zool. 
c  Yust..  II.  1886«  p.  7.    Ortmann,  Zoolog.  Jahrb.,  V,  189i).  p.  534. 

(f'ytgraphical  diitrihution:  Northern  Atlantic — Sweden:  Bohus- 
lan  (GiM);  Skagerrak,  320  fath.  (Meinert);  Norway,  30-500  fath. 
(M.  SarR,  G.  O.  Sars);  Spitzbergen  Sea  (G.  O.  Sars);  N.  R  coast 
of  America:  Nova  Scotia,  101-110  fath.,  Gulf  of  Maine,  115  fath., 
otf  Cajie  Oxl.  105-524  fath.  (Smith). 

7.  Pontophllaf  brtrlrottrii  Smith,  1881. 

Smith.  rn>cc<Hl.  U.  S.  Nation.  Has.,  Ill,  1881,  p.  435.  Smith,  Ball.  Mas.  Com- 
par.  Zo<»l.  X,  1K82,  p.  35, pi.  7,  fig.  1.  Smith.  Rep.  U.  S.  Finh  Com.  for  1882- 
isM.  p.  3tf2. 

f  iettgraphiral  diMribution :  Atlantic,  eastern  coast  of  United  States, 
OI-I55  fath.  (Smith). 

•.  Pontophilus  abjiii  Smith.  1884. 

Smith.  Rep.  T.  S.  Fish  (*om.  for  1882-1884,  p.  3«3.  Wood-Mason  and  Alcock. 
Annal.  Mag.  Nat.  Hist.  (H)  VIII.  1891,  p.  361. 

Uf'wjmphuHil  diMribution:     Atlantic,    off   the   coast   ol     Uniteil 

Sunt*,  37^  N.  Ut..  70°  W.  I»ng.,  1917-2221  fath.  (Smith);  Bay 

of  Bt'uinil,  1748-1997  fath.  (Wood-Mason  and  Alcock). 

9    Poatophilui  oecidentalU  Faxon,  1893. 

Kaion.  BuH.  Mus.  Compar.  Zool.,  XXIV,  1893,  p.  200. 

^i**j*jniphical  dUtribufion:  Off  the  western  coast  of  C'Cntral 
AnK-riiHU  97H-2232  fath.  (Faxon). 

10.  Pontophilnf  ohallengtri  Ortmann.  1893. 

/•  ntiifhilus  ti^raiilis  Bat*.   Challenger  Macrur.,  1888.  p.  487,  pi.  87  (numcn 

pni>4K'f*a|«tuni). 
I'  'Kf  *philu^  hatri  Faxon,  Ball.  Mas.  (*ompiir.  Zool.,  XXIV,  August,  innS.  p. 

'J>«».  focitnotr  (noiiien  jjni*occupatuni). 
I\'nt'»pkilui  trAu/Z/'if^^ri  Ortmann,  I>ecapod  Schizop.  Plankton  Kxptnl.,  1K93, 
S^-ptrmlirr)  p.  49. 

iirifjni^thind  dlMrihutum:  Atlantic,  near  Tristan  da  Ciinlia,  1900 
lath.  Hate);  ('a|x»  Verde  Islands,  ca.  2700  fath.  (Ortmann);  IWifio: 
Nf»  /^-alund.  1100  ftfth.  (Bate);  near  Torres  Strait,  1400  fath. 
I  Bate;  near  Philippine  Islands,  2150  futh.  (Bate). 

U  Poatiphilai  pattononi  (Kinahan)  18412. 

'  \frAphtlui  pattenoni  Kinaliau.  Pn>0(^.  U.  I.  .Vcad..    Dublin.  VIII.  lK«t2. 
P  •19.  T:*.  pi.  7. 

fi'*Mjmjthlctd     dijttrlbufion:     Nortliern     England     and     Ireland 

Kiuahan). 
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18.  PontaphilnB  lonlpRiB  (Bdl)  ls53. 

Crangoa  sculpiut  BeW.    Hist.   BHt.   Crust.,    inS3,   p.    gea  (fl^.).     UDndcreon. 
Decapod,  Schiaip.,  Firth  of  Clydu,  1S88,  p,  33. 

Oeoifraphical  dhlributlon      Euglaiid:   Weymouth  (Bell),  Firth  of 
Clyde,  20  fath.  (Hendemnj. 

13.  FontaphUna  bldentatOK  die  llnuut  I»ll', 

Cranzaii  bidtnlalui  'lis  Haan,  Fauu.  jBpoti.  l.'riist..  l^-v,  «,  l.MB,  |i.  I«a.  pi.  it, 
llg.  U. 

GKogmphical  dit^rlbutinii :     Ja|>au  (^ilu  Haul)}- 

14.  Pontopbiloi  aaitralii  (Tliomauiil  ItlH. 


(tC'u/mphical  dietrll/itlioii :  New  Zealand:  Cook  Stmt ts,  Duuediu. 
Htewurt  IbI.  (Thomson),  from  Napier  to  Stewart  Isl.  (Filhon, 

IS.  Fontaphlln*  JanoeiM  Vale,  l^JSH. 

Bale,  ChBlleiigcr  Macnir.  I8S8,  p.iBl,  pi,  8B,  flg,  y-l. 

Geographical    diefrib-uiimi:     Between     i'hili|i]iiue     IslaiidH     iiud 
Boroeo,  250  foth.  (Bate.) 


Geographical  distribufion :  Atlantic,  caBteni  coast  of  LTnited 
Statea,  225^58  fath.  (Smith);  Bay  of  Bengal,  561-683  fath. 
(Wood-MasoQ  and  Alcock). 

IT.  Fontaphilm  pTofaodni  HhU),  1SS8. 

Ilate,  ChallCDger  Macror.  IBSS,  p.  190.  pi.  SS.  Hg.  1. 

Geographical  di^lribvtioii:     Off  Syduey,  2600  fath.  (Bate). 

IB.  Pontophilni  bispinoini  Hailstone,  1S35. 
VoHlofibilus  bispinosus  HailBloue  (ncu  WpBtwuod).  Mng.  Nat.  Hist..  VIII. 

1835.  p.  S71.  fli;.  30. 
O-aunOH  HMiHi  Kr-lytr.  Xaturh.  TitlBskr,,  IV,  lAia,  |>.  ^31.  pi.  .1.  He.  Ll-ys. 
Mi'lXKi-r.  JiilireabiT.  Ciiiiiiu.  I'litcrx.  DcutNcli,  Mirr.,  II.  111.  IS7.>.  |..  ;;!il. 
JleiniTl.  Xatiirii.  'ndsskr.  (31  XI.  ISTT.  p.  M.\.  H..nilirs<.ii,  l),-.ii|i,  .S  liii;, 
Firlli  of  (■Ivd.-,  I»b«,  p.  H3.  (k-i.tl,  .Xriiial.  Muk.  -Vnl.  lli^l.  (tlj  X1I1.  IS1.4, 
ji, -113. 


f.;;,.j,->,phi'^d  di^frilu-i;..!,:     N.)rth<Tri  Euroi>o.— Smid  (Mfiiicrt}; 
Knlt.'i'ut  (KH'.yLT) ;  Skagernik,  1 0-110  fjith.  (Meiiiertj;  Norway  (U. 
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.  Sars);  North  Sea  (Metzger,  Scott);  England  (Bell,  Kinahan,  Hen- 
»:ar8on). 

.     Pontophilui  intarmediui  (Bate)  1883. 

Tranj^on  iniermedius  Bate,  Proceed.  Zool.  Soc.,  London,  1863,  p.  503,  pi.  41, 

fig.  6.    Haswell,  Gatal.  Austral.  Crust.,  1882,  p.  181. 
'rangon  batei  Kingsley,  Bull.  £88ex  Inst.,  14,  1882,  p.  129. 

Geographical  distribrdion :     Australia,  Gulf  St.  Vincent  (Bate). 

»     Pontophiluf  triipinofui  Hailstone,  1835. 

^ontophilus  irispinosus  Hailstone,  Mag.  Nat.  Hist.,  VIII,  1835.  p.  261,  fig. 

25.    Ortmanu,  2^1og.  Jahrb.,  IV,  1890,  p.  533. 
—  ^rangon    trispinosus  (Hailst.)   Bell,   Brit.  Crust,   1853,  p.  265.    Metzger, 

Jahresb.  Comm.  Unters.  Deutsch.  Meer.,  II,  III,  1875,  p.  291.  Cams,  Pro- 

^    drom.  faun.  Medit.,  I,  1884,  p.  482. 

'-    heraphUu%  trispinosus  {YL9,\\&X.)  Kinahan,  Proceed.  B.I.  Acad.,  Dublin, 

VIII,  1862.  p.  69,  72,  pi.  6. 

Geographical  dwtriiyution :  North  Sea,  10-22  fath.  (Metzger); 
^land  and  Ireland  (Kinahan);  Marseille  (Gourret);  Azores 
Etrrois). 

^  -       Pontophiluf  fasoiatuf  (Risso)  1816. 

<^  ~y-angon  fasciatus  Risso,  Hist.  Nat.  Crust.,  Nice,  1816,  p.  82,  pi.  3,  fig.  5. 

Hisso,  Hist.  Nat.  Europ.  merid.,  V,  1826,  p.  64.    Milne-Edwards.  Hist.  Nat. 

Crust.,     II,    1837,    p.    342.     Bell.   Krit.     Crust.,    1853,    p.    259.    Heller, 

(^st.  siidl.  Europ.,  1863,  p.  228.  pi.  7,  fig.   10.    C^rus,   Prodrom.   faun. 

Medit.,  I,  1884,  p.  483.     Norman,  Annal.  Magaz.  Nat.  Hist.  (5)  XIX,  1887, 

p.  90. 
^-i^,^eon  fasciatus  (Riss.)  Kinahan,  Proceed.  R.  I.  Acad.,  Dublin,  VIII,  1862, 

p.  69,  74,  pi.  9.    Ortmann.  Zoulog.  Jahrb.,  IV,  1890,  p.  535. 

Geographical  distrihution:     European   Seas    (Northern    Europe, 
^I^diterranean  Sea)  and  Azores.     (See  Ortmann,  1.  c. ). 

^^.    ?ontophiln«  neglectnf  (G.  O.  Sars)  1882. 

Cr^^eraphilus  nefrlectus  G.  O.  Sars,  Forh.  Vid.  Selsk.,  Christiania,  1882,  No.  18, 
p.  45,  PI.  1,  fig.  7.  G.  O.  Sars,  Den  Norsk.  Nordh.  Exp.,  Zool.,  Crust.,  II, 
1888,  p.  6. 

Geographical  distribution :    Norway,  2-6  fath.  (G.  O.  Sars). 

^-    ^ontophilns  oarinioauda  (Stimpson)  1860. 

^  ^^ngon  carinicauda  Stimpson,  Proceed.  Acad.  Nat.  Sci.  Philadelphia,  1860, 
P.  25. 

^Gtjgraphical  distribidion :     Hong  Kong  (Stimpson). 

SABINEA  Owen,  1835. 

^^»i.  Append.  Voy.  C^pt.  Ross,  1835,  p.  82.  Kingsley,  Proceed.  Acad.  Nat.  Sci. 
Philadelphia,  1879,  p.  412. 

^o^jnd  pereiopoda  very  short,  without  chela.  Gills  seven,  like 
^^^taphiittHf  or  five  pleurobranchite  and  two  arthrobranchise  (see 
ouiith,  Sabinea  hydrix).     Eyes  present,  free. 
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ft,.  RoBtrum  short,  scarrely  Iniiger  Ibau  Ibe  eyee. 

b,.  lUwtriim  Hiul  It-laun  blimt S.  tcplemoarinat'i  46). 

b,.  RuHtrum  and  telsou  more  uciitt; A',  nirni, 

a,.  Koetmm  litiig,  about  at*  liuig  a»  Ibe  tintenuale  antie  .    .  S.  Kj/atrlx, 

1,  BftliiaBa  leptemauinaM  ISahine],  1B24, 

Cranirun  scfilemrarina/iis  Sabine,  Snppl.  Append.  Parry's  Voy,  1834,   p.  SM, 

pi.  a,  lie.  11-13.    Milae-Edw&rds.  Hist.  N'&t.  Cnut.  11,  1837.  p.  343. 
SaftiHf<JJC/>/?mrori«a/n(&vl).)  KrSyer,  N»tnrh.  Tiitwkr.  IV.  IMS.  p.  2*4,  pi. 

1.  Bg,  31-KJ.  pL  S,  fig.  41-44.     Metxger,  Jahnsh.  (.'lOmiD.   tjDten.  deatHcli. 

Meer.  II.  [II.  1S7S.  p.  SSI.    Miets.  Ann.  Hag.  Nat.   Hist.  It)  XX.  18T7,  p. 

58.     Klngiley.  Bull.  Eraei  tnet.  X.   IST8.  p.  fi5.    Smitb,  Trnns.  C<nine(!t. 

.Vnd.,  V,  1ST9,  p.  S7.  pi.  11,  &g.a.9.\a.    Uoek,  Kiederl.  Arch.  Zool.,  Buppt. 

1.  7.  Cmst.  1882,  p.  IS.     Q.  O.  Sara,  Den  Norsk.  Nonlh.  Eip.  Zool.  Crnst. 

U,  ISSfi.  p.  7.     Stuiberg,    Vega  Eipcd.,  V,   ItW7,  p.  M.     Bate,  Ctiallenger 

Mocnir.  1B88,  p.  493,  pi.  S»,  flg.  3,  pi.  nO.  Bg.  1.     Ortniana,  Zoolog.  Jnhrb., 

V.  1890.  p.  538. 

Qeoyraiihiail ili9tnhntion :  Arctic  aeafl  extending  soiithward  into 
boreal  seas. — Norway,  to  106  fath.  (M.  Sare,  Metzger);  Barents 
Sea  aud  Nowaja  Semljn,  37-160  fath.  fHoek);  Spitzberj^n  (Kroy«r, 
0.  0.  Sars);  Inland  (KmyerJ;  Greenland  (Reinhardt,  Liilten); 
Davis  Strait  (Sabine);  Grinncll  Land  (MiersJ;  N.  E.  coast  of 
America:  from  Gulf  of  St.  Lawrence  ki  Massaubusettf  Bay,  25-85 
fiitb.  (Stoitb,  Bate);  Arctic  coast  of  Siberia  (Stimpeon,  Stuxberg). 

9.  BablaiB  nnt  Smith,  1879. 

fimilli.  Trans!  Cflnnput.  Acad..  V,  187B,  p.  SB,  pi.  11,  fig.  «.  7,  S.  G.  O.  Sara. 
Forli,  Vidcnsl;,  Selek.  niriM.ianiu.  IKS2.  Nu.  18.  p.  4rt.  SniilJi,  Ri-p.  U.  ». 
Fi.-li  I  Vmim.  f.  1HK2,  IStM,  p.  3114. 

Geographical  dittrihidion:  Northeastem  coast  of  America,  60-150 
fath.  (Smith);  Norway:  Lofoten  (Smith),  ChriBtianssund  and 
Stavanger  (G.  0.  Sars). 

3.  Sabinea  hyitrix  (A.  Milne- Ed  wards),  1881. 

Paracrangon  kyilrix  K  Milne- Edwards.  Annsl.  8d.  Natur.  (6)  Zool.  XI, 
1S81,  p.  6. 

Safti'n«a />r(M«^j  Smith,  Bull.  Mus.Comp.  ZwI.  X,  1882,  p.  38,  pi.  8.  fiR.  1. 
Siiiitb,  Jiep.  U.  S.  Fiab  Comm.  t.  188:2,  1884,  p.  364. 

Geographical  distribution:  Atlantic:  eastern  coast  of  United  States, 
464-888  ikth.  (Smith);  Guadeloupe,  734  fath.  (A.  Milne- 
Edwards). 

PBtONOCEANBOK  Wrwd-Mason  and  -Mcoik.  ITOl, 
\V...«|.MiiBonaiiii  AUock.  Aiinnl,  MiiK.  Nat,  llisl.  («)  VIII.  IWU.  p.  361. 

Second  [lereiopoda  jirescnl,  without  cheln,  rather  robust  with  a 
friu^'e  of  long  liiiii-s.  Eyes  nud  eve-stjilks  wniiting.  (.'arapacc  with 
a  spiny  median  kc^l.^-Gills  ucikiiowu. 

Only  one  species  known. 
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y  FrUmoerftiigon  ommatoitorei  Wood-MasoD  and  Alcock,  1891. 

W«ioil-MaiMin  and  Alcwk  1.  c.  p.  362.     Alcock  and  Andenun.  Jour.  Asiat.  Soc. 
Rrogal.  Vol.  (S3,  2,  IHM,  p.  152. 

Gfotjmphica!  digtrihutioh  :  Bay  of  Bengal,  200-405  fath.  (Wood- 
.Viacm,  Alcock,  and  ADdereon). 

PABACEANOON  Dana,  1852. 

I%iia,   U.   S.    Explor.    Ezped.  ('rust.   iaV2.  p.  537.     KiuK»U>y.  l^rocced.  Acad. 
Nat  Sci..  Philadelphia,  1879.  p.  412. 

Secood  pereiopoda  wauling.     Eyes  present,  free.     Carapace  with 
hag  i»pine9. — Gills  unknown. 

a,.    Hranehial  regions  not  areolate,  Ave — Hpinous  .   .         P.  cchinatun, 

a^    Rrauchial    regions  traverned   by  unantonioHing  ridgen,   dividing 

tki«He  regions  into  cells  of  different  sizes;  they  are  amied  witli  three 

II  Hpines P.  areoiatttn. 


.  Pmracrangon  eehiaatna  Dana,  1852. 

liAsia.  U.  S.  Explor.  Exped*.  (Yu8t.  18.Vi,  p.  538.  pi.  33.  Ak.  A-  StiniiiBon,  BoHt4>n 
Jour.  Nat.  Hi»it.  VI.  1857.  p.  497.  Kiujwley.  Hull.  Eaw^x  Instit.  X,  1K78. 
p.  55. 

^ mtvgraphical  distribution:  \V.   coast  of  North  America:  Puget 
;^uud,  Oregon  (Dana). 

t-  PtTMrmagon  artoUtui  Faxon,  18ii3. 

f^racraugiyn  arrolata  Faxon,  Bull.  Mus.  fomp.  Zo<»l.  XXIV.  1K93,  p.  200. 

(ititgrfiphinil  diMnbulion  :  Western  coast  of  Mexico:  Tres  Marias 
WiaiL.,  676-680  fath.  (Faxon). 

(omtidertitious  roucentlmj  the  tjtvtjraphical  di^Uribution  of  the 

Cratujonidti', 

The  geographical  distribution  of  the  Crangonidiv  shows  that  only 
<iOf  frenua,  PontftrariSj  no  doubt  the  most  primitive,  is  a  true  inhah- 
itaat  uf  the  leaser  depths  of  the  tropic^n,  the  two  species  known  being 
iuQod  in  49  and  140  fathoms  in  the  I ndo> Malaysian  seas.  All  the 
ocl^r  f^nera  are  partly  coutined  to  the  seas  of  temperate  or  cold 
diouues,  partly  there  is  the  main  range,  and  only  a  few  species  are 
fwwenl  in  the  litoral  of  warmer  climates.  />>;i/or«n>«,  I  lielieve, 
nuit  lie  regarded  as  a  survival  in  the  tropics,  and  itj>  (KX!urrence  in 
•'Noewhat  deeper  water,  but  within  the  limits  of  the  litoral,  shows 
Alfttiiy  the  tendency  to  descend  into  greater  <lepths  develope<l  in 
nauy  *|iecie«  of  the  other  Cranyonida:  None  of  the  other  H|)e<nes 
f>nieiit  in  the  tn>pical  |jarts  of  the  world  can  he  regarde<l  as  :*ur- 
viTib ;  they  immigrated  thitlier  from  the  more  northern  localities. 
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The  main  range  of  the  genus  Cmngmi  comprises  the  cooler  seas  of 
■  lie  northern  heniuiphere  bolfa  in  tbe  Atlantic  niid  Pacific.  There 
are  three  speciea  showing  a  true  circumpolar  distrihutiou:  Cr, 
nalrlivmif,  Uireni  nnd  (^raiigim.  The  two  firet  named  must  l>e 
regarded  as  true  arctic  auimnls,  estcodiug  southward,  it  is  true,  in 
more  temperate  climates,  but  preferring  considerable  depths,  from 
about  100  to  400  fiitborus,  Cmiigon  cmiigim  lives  in  very  alml- 
low  water,  extending  not  as  far  northward  as  Cr.  luiUhrmiis  aud 
boi-fne,  and  a  eoiinectiou  between  the  Atlantic  and  Pacific  (Japanese) 
localities  is  not  known.  PerhajtB  such  a  connection  was  only  present 
in  former  times,  and  this  speciee  can  not  l>e  count*'d  nniong 
the  circum|xilar  ones,  but  is  a  survival  of  a  formerij*  more 
extended  distribution.  The  two  varieties  of  Cran^nn  rramjim 
described  alwve  prefer  deeper  water,  50  and  (>0  fathoms,  and  lliey 
are  restricted  V.i  one  of  the  northern  parts  of  the  two  great 
oceans,  nffiiiit  being  found  iii  the  northern  Pacilic  from  Japan  to 
('alifornia,  allmmmi  iu  northern  Europe.  Of  the  other  sj)ecies  of 
Craiiffon  eight  show  a  distribution  similar  to  the  two  last  varietaes. 
Five  are  litora!  aud  restricted  to  the  northern  part  of  the  Pacific, 
especially  Cr.  tliarpi  and  ivtrrmetUtu  to  the  moat  northern  parts 
(Beringa  Sea  and  Alaska),  Cr.  nngiitlimnrh  Ui  Japan,  and  Cr. 
muniim  and  fmndiKoriim  to  the  western  coast  of  United  States. 
The  latter  replaces  the  typical  Cr.  crangon  on  this  coast.  A 
sixth  species,  Cr.  aga«xizi,  is  found  in  the  Atlantic  near  the  eastern 
coast  of  United  States,  and  must  be  regarded  as  a  true  deep  sea 
animal,  being  recorded  from  about  200  to  900  fathoms.  It  is 
replaced  on  the  western  side  of  America  by  a  nearly  allied  abyssal 
Bpedes,  Or.  promx,  660-900  fathoms.  On  the  western  coast  of 
Central  America  is  found  a  second  abyssal  species,  Cr.  atror,  between 
600  and  700  fathoms,  being  closely  related  to  the  northern  circum- 
polar Ci:  mUbrofun.  The  presence  of  these  three  abyssal  species  on 
biitb  sides  of  the  American  continent  indicate  a  relation  to  the 
northern  circumpolar  seas,  accuriling  to  their  nfhnities  with  the  north- 
ern circum|iolar  sjiecies  of  the  subgeims  !:y-ler<>rruiiijoti,  but  I  do  not 
believe  that  this  detnonstrates  the  connection  of  the  western  and 
eastern  American  seas  in  the  tertiary  period  within  the  litonil,  as 
held  to-day  generally  by  authors. 

Finally  there  are  two  antarctic  species:  (V.  r'l/io' ■•('■■'  from  the  f'npp 
of  Good  Hope,  and  Cr.  (ititarrlicin-  from  South  Geor;;in.      The  hill.T 
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is  regarde<i  by  Pfeffer"  as  a  proof  of  the  bipolar  distribution  of 
i^rantfrtu  I  have  doubted  the  correctness  of  Pfeffer's  opinion  in 
thi^  view,"  and  have  pointed  out  that  the  examples  of  l)i{x)lar 
di^ribution  of  Crustacea  enumerated  by  him  do  not  correspond  exactly 
t«i  the  facta  known,  except  in  the  case  of  Tr.  auUtrdinm,  But 
neither  in  this  species,  is,  I  believe,  a  bipolarity  of  the  genus 
prolmble.  (V.  antardicuA  is  the  nearest  allied  to  Cr,  francii*cariim 
and  this  fact  induces  me  to  suppose  that  a  connection  between  the 
northern  and  southern  range  of  Cmngon  is  present  along  the  west 
coast  of  America  from  California  to  Chili,  and  in  the  same  manner, 
1  believe,  there  is  a  connection  from  the  £uro|)ean  seas  along  the 
western  coast  of  Africa  to  the  Cape  of  Good  Hoi>e,  the  locality  of 
Cr.  rajft*n*iA,  Litoral  species  of  Crcnigon  have  not  yet  been  recorded 
from  the  western  coasts  of  America  and  Africa,  but  I  ho|ie  that 
further  investigation  will  demonstrate  the  presence  of  this  genus  in 
UiCh  localities,  and  thus  strengthen  my  theory. 

Supposing  my  theory  to  be  correct,  the  range  of  Crantjon 
would  be  a  northern  circumpolar  one,  partly  containing  circum- 
|>»lar  species,  partly  s|)ecies  confined  to  the  northern  parts  either 
of  Pacific  or  of  Atlantic.  Some  species  descen(le<i  into  the  deep 
MA  to  a  depth  of  about  900  fathoms  and  could  propagate  more 
southward.  Along  the  west  coasts  of  Africa  and  America,  owing 
t<i  the  cooler  tem])erature  of  the  seas  on  these  coasts,  the  range  of 
Cntnfjtm  could  extend  to  the  southern  hemisphere,  crossing  the 
tntpicB. 

The  range  of  the  genus  Xectocramjon,  the  nearest  allied  of  Crttngon, 
wholly  with  that  of  the  northern  species  of  Crangtm:  one 
Nedtocrangon  lar,  is  a  true  arctic-circum|)olar  one  extending 
very  little  southward  (the  most  southern  locality  recorded  is  Nova 
SoAcia ),  the  other,  Neciocrangou  aUmtkmnis,  is  restricted,  as  we  know, 
at  present  to  Alaska. 

The  geous  I\fufophiliiJ*,thc  first  of  the  series,  representing  the  second 
Krmnch  of  development  arising  from  Pontoraris,  has  a  nearly  ctxsmo- 
pvtlitan  horizontal  distribution,  but  the  several  species  are  wholly  dif- 
ferent from  each  other.  The  greatest  numl>er  of  species,  like  Cmngou^ 
i»  found  in  the  litoral  of  the  cooler  seiis  of  the  northern  hemisphere. 


'*  V(*-ffrr,  IHf  nied<»rt»  Tliierweli  dc»«  antArctiwlifii  rferict'hicti'H.— IntiTnat. 
i'fibrf.  lleutMrh.  Kxfird.  II,  IHOO.  p.  520-572. 

■*  Ortauuio,  Jenmiache  DeokachrifteD,  VIII.  1804,  p.  77. 
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but  their  range  does  not  extend  very  far  northward.  Accordingly, 
arctic  circum|>olar  species  are  not  known,  the  northern  litoral  species 
being  restricted  to  comparatively  uarrow  districts,  each  to  one  side  of 
the  great  oceans.  Only  one  species,  P.  norvegicus,  in  the  northern 
AtlaDtic,  is  found  on  both  the  European  and  American  shores. 
Eight  species  are  found  in  the  European  seas:  P.  echinnlaius, 
spinogm,  pattermni,  genlptus,  bixpinoeua,  trispinotug,  fasciatue, 
negiedus;  one  ou  the  east  coast  of  United  States  :  P.  brevirvdris.  As 
the  cooler  waters  of  the  western  African  coast  allow  a  more  south- 
ward extension,  a  mediterranean  species,  P.  calapkraetvg,  ranges 
southward  to  the  Senegambia.  In  the  Pacific  northern  species 
are  not  known,  but  two  having  a  more  southward  range:  P. 
bideniatxu  in  Japao,  P.  carinicavda  in  China.  The  presence  of  the 
latter  in  Che  tropics  is  due,  I  believe,  to  a  more  recent  immigratioD. 
Of  the  northern  litoral  species  some  show  a  very  lat^  bathymetri- 
cal  raoge,  desceudiug  to  considerable  depths,  especially  P.  echinu- 
laUut,  brevirogtriit  to  150  fathoms,  P.  vorveffims  to  500  fathoms.  The 
next  to  the  latter  species,  as  regards  the  depth  inhabited,  are  P. 
bengalenm,  andamanenm,  juncem,  being  found  in  the  tropical  eeae 
of  India  and  Indo-Malnysia  in  depths  of  about  100  to  300  fathome, 
and,  farther,  five  species  are  true  deep  sea  animals.  One  of  these, 
P.  profiindw,  is  only  found  near  Sydney  in  2,600  fathoms,  another,  , 
P.  occidetitaliK,  off  the  west  coast  of  Central  America  in  900-2,200 
fathoms.  The  three  others  show  the  characteristic  wide  range  of  the 
true  abyssal  animals,  Pimt.  gracilis  being  found  in  the  Atlantic  and 
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muthem  hemisphlre  is  given  the  poasibility  to  re- ascend  into  the 
licoral,  and  two  litoral  species  are,  in  fact,  found  in  Australia  jind 
New  Zealand. 

The  genus  Sabinea  contains  two  northern  species,  one  of  which,  aSL 
M'fArmcitrhuiiit,  is  a  true  arctic  circum polar  one,  the  other,  S,  mrn, 
is  tound  on  both  sides  of  the  northern  Atlantic.  Both  descend  into 
greater  depths,  to  about  150  fathoms.  The  third  species,  S.  Ay«(/ri>, 
is  an  abyssal  one,  found  in  400  to  nearly  900  fathoms,  and  its  range 
exten<is  more  southward,  from  the  eastern  coast  of  United  States  to 
Guadeloupe  in  the  West  Indies. 

The  two  known  species  of  the  most  extreme  genus  of  the  second 
branch  of  Crangonidie,  ParacraugoUy  live  on  the  western  coasts  of 
America,  probably  in  greater  depths;  at  least  P.  areolatua  is  recorded 
from  over  600  fathoms. 

The  last  genus,  J^ionocrangon,  is  very  peculiar  and  its  affinities 
are  not  certainly  known.  It  probably  is  allied  to  Pontophiln:^  and 
then  its  habitat,  in  the  deep  sea  of  the  Indian  ocean,  200-400 
fathoms,  would  not  be  strange,  since  Pouiophilus  contains  also 
tropical  species  living  in  deeper  water. 

The  distribution  of  CrangouiiUr.  may  be  thus  summarized: 
The  **  regions  of  life""  in  which  Crangonida?  are  found,  are  the 
lii»fntl  nnd  the  <iby8ifal.  Regarding  the  '*facies,'"^  the  Crangonidie 
are  principally,  as  we  know,  bvnthonic^^  in  sand  and  mud.  These 
habits  admit  a  universal  distribution  of  the  family,  but  the  genera 
and  species  are  more  restricted. 

The  litoral  species  especially  are  not  cosmopolitan,  but  are  con- 
fined by  Imrriers.  Except  the  tropical  genus  J^ouioatrU,  which 
muiftt  lie  regarded  as  a  i^urvival,  the  litoral  Crangonidw  are  almost 
exclusively  limited  to  the  northern  hemisphere,  and  the  sea^  of 
tropical  Temperature  must  l>e  considered  i\b  the  rlimatic  Itarrur  pre- 
Tentin;^  the  distribution  of  Crangoni<iiv  south wani.  Only  a  few 
sfKcie:*  are  adapte<i  to  the  warmer  seas,  es|)ec*ially  ( 'rangtm  catajthnirtim 
iu  Senegambia  and  J^mtophiluM  niriuiramhi  in  China,  (Jenorully, 
the  Crangonidtf?,  originating  in  the  ooi)ler  northern  hemisphere,  were 

»■  "  I^hcnshezirke,"  J.  Walth^r.  Riotioniit^  df**  MwrcM.  iwe.  p.  i:v-l5.  p.  H7- 
ITA  -Walth«*r  dneti  not  give  a  mtiHfactory  and  corn'ct  dcHnitioii  of  this  wont,  on 
Brrftont  of  which  hiii  detail«Hl  dincusMion  c*«>n('«'rninK  thiH  ttMiii  is  wholly  «»nt  of 
|4ar*.     NotwithatandiuK.  the  idea  of  "  reKionii  of  life  "  is  a  very  ko<>«1  one. 

*•  Waltbttr.  ihid.  p.  :i.VSt. 

■*  8m  Hacckel,  Plank tonatudien.  IHIM).  p.  IMIT. 
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Beparnte^)  from  the  cooler  parta  of  the  southern  by'the  broad  belt  <^- 
the  warm  circunitropical   aeas.     This  zone,  however,  is  not  a  vxsa.  " 
tinuouB  one,  but  is  interrupted  within  the  literal  ou  two  tracts,  oo  th^3 
weeterD  coaeta  of  Africfl  and  America.     At  these  two  localities  therms 
are  two  causes  producing  a  lower  temperature  of  the  literal  seas  than  i^ 
usual  in  the  tropics.     On  the  one  hand,  there  are  cold  currents  run- 
ning from  the  southern  cold  seas  along  both  shores  Dorthward  as  far~~ 
as  the  equator  and  even  beyond:  ou  the  other  hand,  on  these  ooast» 
arises  cold  water  from  the  sea-botlom,  the  equatorial  currents  directed 
from  the  coast  to  the  west  carrying  away  the  surface  water.      A 
cooling  of  the  litoral  waters  of  the  west  coaatB  of  Africa  and  America, 
is  thus  produced,  nnd  although   the  moat  superficial  layers  of  water 
mny  be  warmed    by  the  sun,  in  greater  depths  within  the  litora) 
there  may  prevail  a  low  temperature.     Thua,  on  the  west  coasts  of* 
Africa  and  America,  it  may  be  possible  that  northern  litoral  forms 
penetrate  into  the  tropics  and  Iwyond,  and  may  reach  the  litoral  of 
the  cooler  autartic  hemisphere.      The  presence  of  Cnxngon  capenj<i« 
and  C  aiU'irelieiiif  may  l>e  thus  explained. 

By  adaption  to  a  cooler  temperature  a  large  number  of  Cran- 
gonidie  are  able  to  descend  to  greater  depths,"  and  by  this  babit 
they  may  enter  and  cross  the  tropics  in  the  deep  sea.  The  apecies 
adapted  to  the  greater  depths  show,  as  usually  in  deep  sea  animals, 
a  very  large  horizontal  range,  and,  therefore,  they  can  , reach 
the  southern  hemisphere,  while  a  re-ascending  into  tbe  litoral 
of  tbe  antarctic  regions  is  possible.  We  know  of  the  genus  P<m- 
tojih'dvs,  which  is  the  only  one  containing  true  deep  eea  species  of  wide 
distribution,  two  species  in  southern  Australia  and  New  Zealand,  the 
which  ia  probulily  liue  to  this 
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uf  the  Pacific  and  Atlantic  are  inhabited  by  different  6pecie&  Only 
the  true  arctic  species  being  able  to  live  along  the  most  northern 
choree  of  America  and  Asia  show  a  circumpolar  distribution,  no 
u>pographic  barriers  of  the  kind  mentioned  there  being  present 
The  species  not  living  in  the  arctic,  but  in  the  boreal"  seas,  are  re- 
stricted by  such  topographic  barriers. 

It  b  evident,  therefore,  that  the  means  of  dispersal  of  the 
1  ^rangonida?,  except  Pouiocaris  and  a  few  species  of  Pontophilus,  do 
not  act  against  the  climatic  barriers  and  mostly  also  not  against  the 
topographic.  Only  a  tew  known  species  are  present  on  both  shores 
of  the  Atlantic:  Poutophllus  norvegicm  (100-150  fath.)  and 
Sihhti^i  Mrti  (60-150  fath.).  Whether  these  species  can  pass  over 
the  barrier  formed  by  the  northern  Atlantic  as  adult  animals  or  as 
larva\  or  whether  this  distribution  is  due  to  other  causes,  we  can  not 
my  at  present 

On  the  shores  of  the  Atlantic  and  Pacific  very  nearly  allied  species 
are  sometimes  found.  These  must  be  derived  from  common  ancestors 
living  when  the  arctic  ocean  was  not  as  cold  as  at  present,  and  when 
a  circumpolar  connection  was  present  for  these  speci(.'S  as  in  the  case 
of  the  circumpolar  forms  now  living.  I>ater  these  species  retreated 
more  southward,  and  by  the  to[>ographic  separation  of  the  range, 
the  moq>hological  characters  could  change,  and  distinct  forms  could 
develop. 

The  geographical  distribution  of  the  Crangonidic  is  a  very  char- 
acterii>tic  one  and  important  as  limiting  the  northern  zoo-geographical 
regions  of  the  litoral.  Apart  from  a  few  s[XK;ies  living  in  the  tropics, 
in  the  antarctic  and  in  the  deep  sea,  the  family  of  Crangonidie  char- 
acterizes the  uorfheni  ('irrum}M}lar  rrgion,  as  defined  by  me  formerly.*" 
This  region  is  characterizcii  by  the  genera  Xvcfocramjou  and  Sahinm. 
Among  the  northern  species  we  can  distinguish  true  arctic  B|)eoies 
showing  a  circum|)olar  range,  e8|)ecially  Cimujou  mlrlnosm,  bftrras, 
\trt4trr*nnjon  lar,  Sabhifti  i^ptemcurluainy  and  l>oreal  S|)ecies.  The 
latter  are  not  circumpolar,  but  more  restricted.  Crmujon  fnimjou 
oJiiiiM  is  restricted  to  the  Pacific,  Ponfojfhl/nM  tionrfjiciti*  and  S'lhlfira 
mtr0i  to  the  Atlantic.  The  other  S|K'cies  arc  more  localize<l  aii<i  char- 
acterize each  a  seimrate  local  fauna,  nnd  we  can  distinguish  a  .Ia|)nn- 
fauna,  a  fauna  of  the  Berings  Hea,  a  fauna  of  the  western  <x>n8t  of 


>^  UftcmnliiiK  the  diHtribation  of  "arctic"  an<l  "tmreal"  tiean  m<-  rfutrtr, 
Vcrutcli.  etc.,  IHOl. 

>•  Jenalnelie  lAenkachriOen.  VIII.  ISM.  p.  7H. 
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America.  CharacteriBtic  of  the  first  is  Crangmi  angiaticanda  ;  Pan- 
lophibii  bidentalue ;  of  the  second,  ('rangon  nharjii,  C.  iulermedim, 
Nedocrangon  alwik.en»U ;  of  the  third,  Crangon  munitu*,  C.  frands- 
oofvm,  Paraffmvgon  eckinalm."  In  tlie  Atlantic,  we  have  ipecies 
])eculiar  to  the  European  coasts:  Crangon  emvgon  allmanm,  PotUo- 
phibtseekinaiwi,  P.  'phiosun,  P.  paUenmni,  P.  seulplw,  P.  bispinaswi, 
P.  tritpiiiosus,  P.  fa^cwdw,  P.  negleetut,  and  one  peculiar  to  the  east 
coast  of  America;   Poiitophiltis  brenm-oslru. 

Accordingly,  within  the  limits  of  the  arctic  region  we  can  dis- 
tinguish three  sub-regions;  1.  'Y.hearcHc-circvvipotar;  2,  tha  Ailatility 
boreal;  3.  the  Pacijie-boreal.  The  two  Iatt«r  are  divided  into  local 
faunas,  the  Atlantic  into  the  ndrthern  European  and  the  fauna  of  the 
east  coast  of  [Jnitfid  States;  the  Pacific  into  the  local  faunas  of  the 
Benngs  Sea,  of  Japan,  and  of  the  west  coast  of  North  America. 

The  arctic  litoral  region  ia  the  centre  of  origin  of  the  femily  of 
Crangonidie,  and  the  ceutre  of  its  development.  The  geographical 
distribution  of  the  species  not  living  within  the  arctic  litoral  may 
be  charact«nied  and  classified  as  follows: 

1.  Survivors  of  a  more  cosmopolitan  distribution  in  the  tropics  of 
Indo-Malaysia:  Ponlocarin  ]>ro]ie)tsalata,  P.  peiinata. 

2.  Immigrants  into  the  litoral  of  warmer  seas  from  the  northern 
litoral :   Pontophilut  eatapkroftus,  P.  earinieauda. 

3.  Immigrants  into  the  deep  sea. 

a.  Localized  species."     North  Atlantic:   Orangoa  agauMzi,  200-900 
fatb..  S'lbhifAi,  kiixtrix.  4(Xi-900  futh.;  Iiidu-Malavaiu:  J'oiitot>/iUu« 
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The  oociirrenoe  of  the  recently  deacribeii  Aegean  orieniaViB 
Henderaon,  from  the  litoral  of  the  Burmese  i*oa8t  (Gulf  of  Marta- 
l)em)  18  remarkable,  l)ecau8e  this  species  is  said  to  he  related  to  the 
Me<iiternuiean  PoidophUui*  ctttaphrartnj*.  It  may,  however,  l)elong 
to  the  geuus  Pontof^ina,  and  the  description  and  figure  given  hy 
IleuderBou  do  not  refute  this  sup|X)8ition. 
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DOES  THE  DELAWASE  WATEB  OAF  COVSIST  OF  TWO 
BITES  O0BOE81 

BY    EMHA    WALTER, 

The  Delaware  River  passes  throu;:h  the  Kittatiouy  or  Blue 
Mouutaiu  by  a  cleft  nearly  at  right  angles  to  the  axis  of  that  range. 
The  entire  length  of  the  cut  is  a  little  over  two  miles,  hut  only  to 
the  |>art  where  it  is  narrowest  or  its  walls  highest  and  steepest  is  the 
term  "  Water  Gap"  locally  applied.  In  the  following  paper,  when 
the  Gap  is  mentioned  the  entire  two  miles  is  included. 

It  is  clear  this  remarkable  breach  in  the  mountain  has  been  ninde 
by  river  water,  and  that  it  is  still  being  deepened  by  the  Delaware, 
as  is  stated  in  the  Reports  of  the  Pennsylvania  Geological  Survey- 
But  a  study  of  the  marked  features  of  the  Water  Gap  has  cou- 
vJDced  me  the  Delaware  once  flowed  tlirough  it  from  the  south  to- 
wards the  north,  or  in  a  direction  directly  opposite  to  the  prescut 
flow  of  the  river;  also  that  this  north- flowing  river  was  preglacial 
and  that  much  the  larger  part,  both  of  the  length  and  depth  of 
of  the  Gap,  was  cut  hy  this  old  river,  the  remainder  being  the  work 
of  the  present  south-flowing  river  since  the  Ice  Age,  the  Delaware 
Water  Gap  being  thus  composed  of  two  united  river  gorges,  which 
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our  Delaware.  Near  the  northern  entrance  to  the  Water  Gap  are 
low  rapids,  over  the  Clinton  rocks;  just  after  the  river  accomplishes 
iut  {lassage  through  the  mountain  it  falls  in  a  succession  of  low 
rapi<U  over  the  Hudson  River  slates. 

For  many  miles  Imth  above  and  below  these  two  sets  of  rapids  the 
averaire  depth  of  the  water  is  only  six  feet,  according  to  theGreolog- 
ical  Survey,  but  between  them,  al)out  a  mile  and  three-cjuarters  be- 
low the  upper,  and  a  quarter  of  a  mile  al)ove  the  lower  rapids,  is  a 
s\ioi  whore  the  river  has  a  surprising  depth;  no  two  authorities  agree 
oonceming  the  numl>er  of  feet  In  1892  the  engineer  of  the  little 
launch  which  plies  to  and  fro  in  the  Gap,  said:  *' It  is  35  feet 
dee|>."  Im  W.  Brodhead  writes  me:  **We  took  soundings  al)out 
forty  years  ago  and  made  it  45  feet;*'  and  he  adds,  *-a  sounding 
t^>me  years  previous  reached  60  feet,  while  a  century  earlier  it  was 
thought  to  l)e  unfathomable.''  In  Penna.  Greol.  8ur.  Rept's. , 
Vol.  G6,  the  depth  is  given  as  51  feet,  while  a  local  Guide  Book 
give«  70  feet 

Two  agencies  are,  no  doubt  slowly  lessening  this  remarkable 
cle|ich.  The  gradual  cutting  down  of  the  whole  river  bed  from  this 
|M>int  to  liea  level  and  the  slow  filling  of  the  pool,  by  the  debris 
<ln)p|>e<i  into  \t»  quiet  waters  in  times  of  freshet 

At  the  north  entrance  of  the  Water  Gap  the  l)ed  of  the  river  is 
ui*arly  1,500  feet  wide;  in  half  a  milo  it  has  contracteil  to  400  feet 
and  in  the  next  mile  reaches  its  narrowest  350  feet.  This  [lortion 
is  nearly  a  quarter  of  a  mile  in  length,  its  walls,  1,000  feet  high, 
rise  at  an  average  angle  of  45°.  Fn)m  850  feet  the  channel 
tuddenly  widens  to  an  oblong  |)Ool  500  feet  wide  and  al>out  900  feet 
lon;r.  This  pool  is  l>ounde<i  by  nearly  i>00  feet  of  Pennsylvania 
s^Lorv  which  rises,  steeply,  to  a  height  of  1,100  feet.  The  New 
Jerwy  si<lt*  stretches  in  a  l)eautiful  curve,  2,100  feet  long,  and  rises 
in  |iart  a  sheer  pre<*ipice  of  1,000  feet,  with  200  ft^t  of  steep  nx'k 
frtill  alM>ve  that.  This  great  curve  rounds  to  the  south  and  emls 
•iitldenly  at  the  Point  of  Koeks.  It  is  Just  op|>osite  this  fioint  and 
iiirt  far  fnim  the  New  Jersey  -shore,  the  extraonlinary,  <leep  water 
\m.'f*9rt*  di*scril>e<l  is  found.  Here,  1  JK^lieve,  is  the  centre  of  the 
amphitheatre  of  the  gorge  of  the  north-flowing  Delaware  ain]  this 
•ieifp  {Niol  marks  the  s))ot  where  the  waters  of  the  great  river  plunL^e<l 
into  the  chusm.  But  tlH>  solid  roek  wall  over  which  thev  fell  has 
beeu  breached  by  a  channel  400  feet  wide.     Through  this  opening 
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the  Delaware  enters  that  portion  of  the  Water  Gap  that  I  believe 
is  the  work  of  the  preseut  Bouth-flowiu);  river. 

Nor  is  the  character  of  the  part  of  the  Gap  just  described  the 
only  evidence  that  the  Delaware  River  in  pre-gladal  times  flowed  to 
the  northward. 

In  Vol.  G6,  page  53,  we  read,  "finding  an  old  buried  valley  bed 
from  Port  Jervis  northeastward  to  the  Hudson  River  at  Rondout, 
*  *  *  the  suggestion  seemed  not  unreasonable  that  the  IDelaware 
turned  northeastward  at  Port  Jervis  and,  receiving  a  large  tributary 
from  the  south,  kept  along  this  old  huried  valley  to  the  Hudson  River. 
"But,"  the  report  continues,  "  subsequent  study  of  the  Delaware 
Valley,  southward  *  *  *  seemed  to  renderthis  view  uncertain, 
since  the  Delaware  appears  to  have  flowed  through  the  Kittatinoy 
Mountain,  at  the  Water  Gap,  during  its  entire  history." 

I  think  it  is  clear  "the  Delaware  has  flawed  through  the  Gap 
during  its  entire  history,"  but  that  the  direction  of  the  flow  of  the 
river  through  the  Gap  in  pre-glacial  times  was  exactly  the  reverse  of 
its  direction  since  the  glacier  disappeared. 

In  Vol.  D3,  of  Penn.  Geol ,  Sur.  Kept's.,  two  remarkable  patches  of 
gravel  are  described.  One  is  at  West  Bethlehem,  the  other  at 
Easton.  Both  lie  at  a  height  of  170  feet  above  the  present  level  of 
the  water  in  the  Delaware  at  Easton.  Upon  this  gravel  rests  a 
boulder  clay  which  contains  scratched  stones,  gravel  and  clay,  to- 
gether having  a  thickness  of  from  25  to  30  feet.  The  irregularities 
of  the  upper  line  of  the  gravel   are  great  and  show  it  was  worn  into 
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would  meet  the  glacier  long  before  the  ice  reached  the  Grap. 
Poesilily  the  river  might  find,  for  a  time,  a  side  escape  for  its  waters, 
wit^lnovt  turning  back  upon  itself.    As  Prof.  J.  P.  Lesley  says,  on  page 
l»tW>3   of  Summary,  Final    Rej)ort,  Penn.   Geol.  8ur.    **the  Dela- 
^vAx-^     River  seems  to  have  flowed  in  different  ages  along  different 
Hues.  ' '  When  the  ice  at  length  filled  the  Gap,  which  is  about  twenty- 
three   miles  above  Easton,  then  the  river  waters  would  be  ponded 
baok    upon  themselves  and  all  the  debris  carried  by  the  stream,  still 
flo^wing  from  the  south,  would  be  dropped  where  the  currents  meet 
W'heii  the  ice  finally  reached  its  southern  limit,  marked  by  the 
tenxiinal  moraine  which  lies  12  miles  above  Easton,  then,  what  H. 
^'^**vill  Lewis,  in  his  **  Glacial  Geology  of  Great  Britain  and  Ireland," 
styles  an  *' extra- moraine  lake''    would  be  formetl.     For  he  says: 
**  '^'^lien  glacier  or  moraine  obstructs  a  stream  flowing  from  outside 
towa^rds  the  glacier  a  lake  may  be  formed  in  the  non-glaciated  area 
^^^^<iering  the  moraine.     Such  lakes  are  only  temporary   and  are 
^i^^ined  when  the  river  has  established  its  new  channel."     **At  first 
^^ought,"  Mr.  Lewis  continues,  "it  seems  a  remarkable  feat  for  a 
*^v^r  to  suddenly   begin    flowing  backward  and   up  stream ;    but 
^     oan  show  that  this  feat  was  actually   accomplished   in   many 
^^ses,  both  in  America  and  England,*'  and  farther,  "a  river  having 
^Sun  to  flow  backward  while  the  ice  barred  its  forward  progress,  cou- 
"*^Ued  to  do  so  after  the  ice-wall  had  retreated  and  the  terminal  moraine 
^^^k  its  place.' '     On  another  page  we  read  in  the  same  work,  "when 
*  stream  was  dammed  back  by  the  front  of  the  ice,  there  boulder 
^^*y  full  of  scratched  erratics  accumulated,  filling  the  old   river 
valley." 

I'he  change  in  the  direction  of  the  flow  of  the  Delaware  was  no 

doubt  accelerated  by  the  general  change  in  the  level  of  the  land 

^l^ich  we  know  accompanied  the  Ice  Age,  an  elevation  at  the  north 

*"d  a  depression  at  the  south.     In  ** Glacial  Geol.  G.  Brit,  and  Ire." 

"^fore  quoted,  it  is  stated,  **  there  was  in  Pennsylvania  a  subsidence 

ot  180  feet  at  tide-water.     The  rivers  then  emptied'  much  further 

Jnlanci  and  their  channels  were  much  shorter  and  relatively  steeper 

than  novf  and  thus  their  cutting  power  would  be  largely  increased." 

lue  great  volume  of  water  loaded  with  debrii*  which  must  have 

^^^   from  the  melting  ice  sheet  would  also  add   greatly   to   the 

rapidity  with  which  a  new  channel  would  be  cut. 

1^  a  note  in  2d  Geol.  Surv.  Penna.  Rep't,  Vol.  L,  Prof.  J.  P. 
14 
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Ijeeley  calla  attention  to  the  curious  fact  that  the  grovel  deposit  nt 
EHston  Btaodg  nearly  u|mii  the  saiue  level  with  the  highest  of  th6 
Upper  Delaware  terraces  atwve  that  river. 

The  terraces  of  the  Upper  Delaware  are  a  marked  and  beautiful 
feature  of  its  scenery.  They  are  found  between  Port  Jervis  and  the 
Wat«r  Gap,  otieu  aa  four  regular  steps.  The  first  or  lowest  is  from 
20  to  25  feet  above  the  river,  while  the  fourth  or  higbeat  terraoe 
stands  at  150  feet  above  the  present  river  level.  Five  terraces  are 
all  well  marked  along  Hrodhead'n  Creek,  the  principal  tributary  of 
the  Delaware  between  Port  Jervis  and  the  Water  Gap.  They  can 
also  be  traced  up  the  "great  buried  valley"  in  which  the  ylu);gish 
stream  known  as  ( 'herry  Creek  Hows  to  enter  the  Delaware  just  be- 
low the  month  of  Brodhead's  Creek  and  just  above  the  northern 
entrance  tii  the  Gap. 

In  Report  L,  Prof.  Lewis  says,  "  these  terraces  of  the  Upper 
Delaware  may  be  due  to  an  ancient  obstruction  in  the  Gap  backing 
u[)  the  water  from  tbe  melting  glacier  to  form  a  lake  of  considerable 
sixe."  That  these  terraces  are  of  later  tbrmation  than  the  glacial 
deposits  is  proved  on  Brodhead's  ( 'reek,  where  a  railroad  cutting  shows 
kames  ]iartly  covered  by  terrace  material. 

Now  it  will  be  rememliered  their  [)ositious  are  directly  rever»e<i  at 
Kaston;  there  the  glacial  material  li^  on  the  top  of  the  river  terrace, 
showing  that  the  terrace  there  is  the  older  deposit  of  the  two. 

If  the  rock  in  the  centre  of  the  amphitheatre  of  the  pre-glacial 
gor^  had  not  been  cut  down  to  present  river  level,  when  the  glacier 
retreated  thiH  rock-wall  would  certainly  stand  as  "an  ancient  obstruc- 
tion in  the  Gap  damming  back  tbe  waters  to  form  a  lake  of  con- 
siderable sim,"  or  from  Port  Jervis  to  the  Water  Gap.  In  this  lake 
the  waters  would  rise  until  they  reached  the  top  of  the  rock-wall  and 
pouring  over  it  the  draining  of  the  lake  would  begin.  So  the  highest 
terrace  of  the  new  river  would  come  to  stand  nearly  upon  the  same 
level  as  the  lowest  or  liist  of  the  old  river,  llie  new  standing  at  150 
feet  and  the  old  at  1 70  feet  altove  the  present  water  level  in  the 
river.  Does  this  diHereiice  of  20  feet  represent  the  sum  of  the 
fall  of  the  beil  of  the  ohl  river  Iwtwecn  Easton  and  ibe  Water  Gap 
and  the  amount  of  the  erosion  by  the  ice  between  (he  same  [wints? 

In  Vol.  Ii,  piigeTtS,  H.  f'arvil  Lewis  says,  "it  ivjis  a  surprising  and 
unex|)ected  fact  to  tind  no  tongue  of  ire  wns  jirojecieil  through  the 
Gap,  which  was,  us  it  were,  ignored  by  the  glacier.     It  iillefi  (he 
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Gm^p  up  with  ice  but  moved  diagonally  aerofls  it."     Glacial  strife  all 

IKMHting  io  a  direction  obliquely  across  the  mountain  and  the  Gap, 

at  various  heights  and  on  the  top  of  the  mountain,  but  no 

were  noted  below  the  Kittatinny  House.     This  hotel  stands 

opBCSo  the  120  foot  contour  line  of  Chance's  map,  though  according  to 

>■!  K*.  Brodhead  it  is  180  feet  alx)ve  the  river  and  is  situate<i  just  be- 

l<»^iv  the  north  entrance  to  the  Gap. 

^bove  the  carriage  road,  on  the  Pennsylvania  side,  not  far  from 
narrowest  part  of  the  ^rge,  a  series  of  beautiful,  polished,  hori- 
ital  grooves  of  considerable  size  may  be  seen  ;  on  the  perpendicular 
of  the  sand-stone  rock,  Mr.  L.  W.  Brodhead  gives  the  height 
the«e  grooves  above  river  as  150  feef.     Their  course  is  pearly  at 

angles  to  the  direction  of  the  glacial  stride  on  the  mountain. 
^Vbether  thene  are  glacial  ^rrooves,  or  whether  they  are,  as  seems 
v»   iiM  moat  probable,  the  result  of  a  swift  current  of  water  carrying 
lauch  debris,  they  certainly  show  that  a  [X)werfuliy  erosive  agent  of 
fome  kind  passed  through  the  Gap  at  about  the  height  of  150  feet 
Sow  at  this  same  height  stands  the  upper  terrace  of  the  present  river, 
wbilenot  far  above  the  same  elevation  lies  the  old  river  gravel,  and 
glacial  stride  appear  to  be  alxsent  below  a  nearly  equal  level.     The 
position  of  grooves,  terrace,  old  river  gravel  and  absence  of  glacial 
•triie,  so  nearly  on  the  same  line,  is  explained,  if  the  rock  wall  of 
the  centre  of  the  amphitheatre  stoo<l  somewhere  near  a  height  of  1 50 
6e(  tt  the  end  of  the  Ice  Age. 

Wheo  the  water  commenced  to  How  over  this  rock -wall  it  would 
begin  the  cutting  of  the  short  lower,  or  south  i)ortion  of  the  Gap. 
Ill  wilb  are  very  precipitious  for  a  short  distance  and  the  gorge 
cads  rather  suddenly,  as  the  southeastern  face  of  the  Kittatinny 
Moontain  is  exceedingly  bold.  This  lower  gorge  extends  from  the 
Point  of  Rocks  to  the  head  of  the  ra{iids  over  the  Hudson  Kivcr 
•Ittci.  The  width  of  the  channel  where  the  river  passes  from  the 
Qpper  gorge  to  the  lower,  as  l)efore  state<l  is  400  feet»  but  it  increases 
to  ^  feet  at  its  wide- spreading  mouth.  This  very  rapid  (*ur\'ing 
<Hawtrd  of  the  walls  of  the  lower  gorge,  on  l>oth  bides  of  the  river 
«>  nearly  alike,  seems  to  indicate  the  im[)etuous  rush  of  an  immense 
body  wf  water. 

The  diflTerence  in  the  character  of  the  bed  of  the  present  river 
fnNa  Port  Jervis  to  the  l>eginning  of  the  Hudson  River  slates 
lad  fruoi   the    beginning    of   the    Hudson    River    slates    to    the 
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laox-^iine   at   Belvidere,  I   think  offers  further  proof  that  the  first 

/^ioned  portion  was  cut  before  the  coming  of  the  ice  sheet,  and  the 

since  the  melting  of    the    ice ;   for  from  Port  Jervis  to  the 

si  At.i^5«  the  Delaware  flows  in  a  deep,  ancient  river  valley  or  valleys. 

Its    Ixd,  except  at  a  few  points  where  there  is  a  rock  bottom  for  a 

sHojr^  distance,  is  in  the  glacial  drifl  which  still  fills  the  old  water 

cou  r-^te  to  an  unknown  depth,  even  the  deepest  portion  of  the  Gap 

itself  l>eing  so  filled,   while  from  the ,  beginning  of 'the  slates  to 

liel  ^*  idere,  the  river  has  a  rock  bed,  its  channel  is  broad,  the  valley 

wid^,  with  hills  rising  only  one  or  two  hundred  feet  above  the  river. 

X^^ooking  southward  from  the  top  of  Mt.  Minsi,  on  the  Pennsylvania 

8icl^    of  the  southern  entrance  to  the  Gap,  from  a  height  of  1,100 

^^^ti^     the  country  has  the  appearance  of  a  gently  sloping  plain  nearly 

to    ^^^Ividere,  13  miles  away.     The  fall  in  the  river  in  this  distance 

IS  -4  ^    feet  per  mile,  while  in  the  unglaciated  area  between  Belvidere 

and    JEaston  the  descent  }s  6i  feet  per  mile.     This  fall,  with  the  vast 

vol  d  ine  of  water  which  must  have  continually  poured  through  the 

Ga.p    cjuring  the  melting  of  the  ice,  would  certainly,  I  think,  give  a 

to'^i'^nt  of  sufficient  force  to  accomplish  the  work  which  I  have  assumed 

has   l:>«en  done  since  the  melting  of  the  ice  sheet.  • 

I^  I  have  proven  that  the  gorge  from  the  Point  of  Rocks  to  the 
northern  entrance  of  the  Gap  was  the  work  of  a  north- flowing  river, 
w*^  t^te  gorge  from  the  Point  of  Rocks  to  the  southern  entrance  of  the 
G^P  18  the  work  of  the  south-flowing  Delaware,  it  follows  that  the 
Pela.^vare  Water  Gap  doe^  consist  of  two  river  gorges  united,  eroded 
^^^  different  directions  and  in  different  geological  epochs. 
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HEW  SPECIES  OF  THE  OEiniS  CERIOR. 
BY    H.    A,    I-IUtBRY    AND   E.    (1.    VANATTA. 

Mr.  C.  J.  May nard  htm  lately  made  knonn  certain  characters  of 
the  internal  teeth  or  lamellte  of  the  species  of  the  genus  OiiVm 
found  hy  cutting  the  shell  open.  By  this  means,  many  spedes  coa- 
riderably  alike  externally  are  found  to  be  well  distinguished  when 
their  interiors  are  examined.  Mr.  E.  G.  Vanatta  having  engaged 
to  make  the  necessary  gectioaa,  a  considerable  portion  of  the  Cerions 
of  the  Academy's  collection  has  been  thus  reviewed,  and  various  new 
Bpeciei  brought  to  light,  some  of  which  may  be  briefly  diagnosed 
as  follon'B,  further  information  and  figures  being  reserved  fur  a 
future  communication  : — 
Carion  (ParMarion)  tridanUktnm  Pilsbryund  Vanatta. 

Shell  similar  externally  to  C.  incaimm,  but  aperture  long,  ovate, 
much  higher  than  wide  ;  cone  of  spire  longer,  several  whorls  following 
the  uepionic  ones  densely  striate.  Parietal  lamina  small,  short,  cen- 
tral, with  a  smaller  accessory  denticle  to  the  left  of  and  l>eyoD<l  its 
inner  end,  and  another  lamina  slightly  to  the  right  and  deeper 
within.      Alt.  25-27i ;  diam.  9-10  mm.     Cuba,  R.  Swift, 

1  I'<ini'Tnu,i    P.    ami  V.  is  proposed  for  iornis  baviug 
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refl^^:3Ke<i,  thin;  parietal  lamina  strong,  shurt;   axial   lamina  incon- 
8p2cL!:«^i.ous  in  front     Alt.  28;  diam.  12  mm.     Cat  Island,  Bahamas. 
"M^^faiB  species  and  the  next  are  peculiarly  unlike  all  others  known 
in     l~»^sing  densely,  conspicuously  spirally  striated. 

Ce:r^o:Ki  (Kaynardia)  Johnsoni  P.  and  V. 

^^Irkcll  turreted,  elongate,  the  last  whorl  widetsi,  the  others  formwg  a 

ta^^^w^infj  ispire,  the  earlier  whorls  of  the  form  seen  in  a  young  Euca- 

locimijun.     Surface  deiv^ely  xpirally  striate^  and  bearing  very  stout, 

di^t:«a.nt  ribs;  11  on  penult,  one  or  two   fewer  on   earlier   whorls. 

^V"l^c>rl8  Hi,  very  convex.     Aperture  about  one-third  the  alt,  oval- 

coK-ci«i.te;  parietal  lamina  small.    Color  cream- white.    Alt  32  ;  diam. 

11-    i:xxn.     Locality  unknown;  one  specimen  from  coll.  C.  W.  Johnson. 

This  is  really  the  most  remarkable  form  of  Cerion  yet  discovered, 

a^^i^d  to  C,  felis  in  sculpture,  but  in  the  tapering  contour  wholly 

urtlilcc  anything  known  hitherto  in  the  genus,  with  the  exception  of 

P^^jxj,  tfculariiM  Gundl. ,  which  is  much  smaller,  with  less  attenuated 

c«-*"li«T  whorls. 

C««*i.oai.  (Maynardia)  oolumna  P.  and  V. 

^hell  thick,  strong,  cylindrical  or  column- shaped,  the  latter  4-5 
wiiorlfi  of  equal  diameter,  those  preceding  forming  a  cone  of  one- 
fourt,h  the  shell's  length;  bluish-white,  flesh- tinged  on  cone,  some 
wnorls  of  which  are  finely,  closely  striate ;  the  strise  then  either 
disa.p|^ear,  leaving  the  median  ^Vhorls  smooth,  or  become  coarse, 
^*^^-  spaced,  irregular  costaj  on  median  whorls,  stronger  on  last  whorl. 
^^l^orls  13,  hardly  convex.  Aperture  small,  less  than  one-third  the 
*»^->  long-ovate,  gothic-  angular  above  ;  interior  deep  purple-brown, 
oiteix  becoming  red- brown  toward  the  white  lip,  which  is  everywhere 
revolutely  reflexed,  but  not  thickened.  Parietal  tooth  strong  and 
(tor  WL  Mayfiardiu)  long.  Axial  lamina  moderate.  Alt.  46* ;  diam. 
l^J  nim.     Inagua. 

l^itfers  from  the  closely  allied  C.  infanda  in  the  smaller  and  colored 

^P^rture,  less  compressed  body-whorl,  etc. ;  from  C  regina  it  differs 

to  the  more  elongate  form,  colored  mouth  and  less  excavated  umbil- 

tcal    tract ;  from  C  regitivi  in  the  more  slender  contour,  etc.     It 

^***^ble8  in  shape.  Pupa  cretacea  Pfr. ;  but  that  species  is  far  more 

oniuse  than  any  of  the  dozen  specimens  of  this  before  us.     A  variety 

^toch  may  b^  called  v.  validu  is  smaller,  strongly  and  subregularly 

co«tate  throughout     Inagua.     Alt.  34;  diam.  lOJ  mm. 
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OariDii  (Xsrnsrdia)  regina  P.  and  V. 

Shell  like  C.  regiiim  Bens.  In  form,  color,  and  the  expanded,  ex- 
cavated umbilical  area;  tip  Darrower ;  riblees  except  on  the  laat 
whorl,  which  has  few  irregularly  spaced  rihe,  or  in  aome  specimenB 
uneven,  sparse  rihs  are  found  throughout  the  cylindrical  portion. 
Parietal  tooth  short.  Alt.  30-33  j ;  diam.  12  mm.  Turk's  Island 
(Swift,  Gabb). 

This  species  has  affinities  with  ('.  rol'iiiiiia  of  Inagua,  ('.  retjiiim 
of  Castle  leland,  C.  /entigmo»iim  had  C.  albunt  of  Rum  Cay.  .  The 
first  is  more  elongated  and  pillar-like,  with  very  dark  mouth ;  the 
second  is  stouter,  heavier,  with  tar  wider,  thicker  lip — iu  fact,  a  lip 
of  quite  Ethiopian  characteristics;  and  the  two  forms  from  Rum  Cay 
are  disljuguished  from  all  the  jireceding  by  the  close,  even  micrn- 
SGOpic  costulation  of  their  earlier  whorls. 
C.  ragina  paraattatnin  P.  anil  W 

Form  of  shell  and  mouth  as  in  0.  regina;  but  whole  surface  except 
□epionic  apex, regularly  ribbed,  as  in  iStrophia  alba  Mayn.,  except 
that  the  ribs  on  cylindrical  portion  are  wider  spaced.  White,  much 
mottled  and  clouded  with  brown.  Holds  the  same  relation  to  C. 
reghia  thM  album  holAe  toward  Ifutighimiim.  Alt.  35i;  diam.  13 
mm.;  often  smaller  in  the  same  proportions  or  comparatively  wider. 
Mouth  longer  than  in  C,  albiitn  Mayn.  Turk's  Island. 
Carion  ragina  oomai  P.  and  V. 

Shell  with  the  form,  size  and  si 
of  C  laitiginogiiiii  Mayn.;  heavily 


ulplure  of  C.   regina,  but  coloritift 
streaked  and  blotched  with  chest- 
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Cerion  regina  breyispira  P.  and  V. 

Shell  short,  pupiform,  compact ;  lower  two  whorls  of  equal  diam- 
eter, those  above  tapering  to  form  a  short  cone.  Whorls  8-9,  all 
but  the  last  one  smooth,  the  last  more  or  less  ribbed ;  umbilical 
chink  deep,  the  area  below  it  excavated.  Aperture  much  exceed- 
ing one-third  the  length  of  shell,  ovate,  purple  within;  peristome 
narrowly  reflexed,  not  thickened,  white;  parietal  callus  impercep- 
tible; parietal  lamina  small,  rather  short,  deep-seated.  Axial 
lamina  small.  White,  boldly  streaked  and  blotched  with  rich 
brown.  Alt  22,  diam.  10  mm.  or  smaller.  Apert.,  alt  9.5;  width 
8.3  mm.     Turk's  Island.     (W.  M.  Gabb.) 

This  form  looks  very  distinct  from  C.  reghm,  and  we  have  no 
intermediate  specimens;  but  it  occurs* on  the  same  small  island,  and 
may  prove  to  be  only  a  sub-species  of  that  form. 

Cerion  (Kasmardia)  maritimnm  var.  snblflByigatum  (Pfr.)  P.  and  V. 

Similar  to  maritima,  but  lacking  costulse.  Matanzas,  etc.,  Cuba. 
(Strophm  maritima  Maynard,  Monogr.  p.  127,  seems  to  be  this, 
rather  than  the  typical  maritima, ) 

Cerion  (Maynardia)  abaooensiB  P.  and  V. 

Shell  like  Cerion  album  Maynard  in  form,  sculpture  and  color, 
or  rather  shorter;  differing  in  the  more  closed,  shallower,  far  shorter 
umbilical  riniation  and  very  much  smaller  umbilical  area  behind 
coluraellar  lip,  and  in  the  thicker  lip.  Alt  32;  diam.  12i  mm.; 
alt  27i;  diam.  13  ram.     Abaco  I.  (Bland.). 

Cerion  (Maynardia)  incanoides  P.  and  V. 

Shell  resembling  C.  incamtm  in  general  aspect.  Very  thin ; 
cylindrical,  the  lower  three  whorls  of  equal  diameter,  those  al)ove 
forming  a  convex,  obtuse  cone.  Surface  nearly  smooth,  as  in  S. 
incana;  white  or  fleshy-white,  the  two  nepiouic  whorls  corneous 
brown,  the  follo\v'ing  whorls  of  cone  finely  variegated  with  zigzag 
brown  marking  and  speckling.  Whorls  10,  almost  flat.  Aperture 
ovate-truncate,  brown  inside;  parietal  lamina  low  and  rather  short; 
axial  lamina  sharp,  strong  within  last  whorl,  but  not  over  a  whorl 
long;  peristome  narrowly  reflexed,  white,  thin  ;  parietal  callus  rather 
thin ;  umbilical  rioiation  deep,  sometimes  perforate,  the  area  below 
it  broad,  excavated,  flaring.  Alt  30;  diam.  11  mm.;  alt  of  apert 
11;  diam.  9  mm.      Turk's  Island. 
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Tlii»  spedee  ))elongs  clearly  to  the  group  of  C  retina,  Ifniigatitfnim, 
etc.,  batitix  a  very  thin  shell,  Boiooth    like  itiratia,  with  which  it 
has  probably  been  confused  in  collertioos. 
Carion  (Mftruidi*)  ■•Tuardi  P,  and  V. 

Shell  )ar^,  strong,  cylindrical,  white  or  fleeliy  in  the  iDt«rvalB 
between  strong,  slightly  curved  ribs,  separated  by  three  times  their 
width  on  the  cylindrical  portion,  which  consists  of  3  to  4  whorls; 
those  above  forming  a  short  cine  on  which  the  ribs  are  mucb  closer. 
Whorls  llj,  flat,  the  laf>t  ascending,  Itecoming  attenuated  down- 
ward, but  with  well  rounded  base,  u[>on  which  the  ribeare  ubsolete, 
but  replaced  by  fine  coijtulie.  Umbilical  rimaliun  very  deep,  the 
area  below  it  rather  wide,  bounded  by  a  spiral  groove  well  within 
the  basal  margin  of  umhilicat  tract.  Aperture  ovate-truncate,  brown 
within;  parietal  lamina  very  strong,  thick  but  short;  axial  lamina 
amall,  one  vrborl  long.  Peristome  stout,  broadly  reflexed,  its  fiice 
convex ly  thickened  but  not  "duplicate;"  broadly  vaulted  over  the 
umbilical  region;  parietal  callus  varying  from  thin  to  heavy.  AIL 
35;  diam.  15  niin.;  apert.  alt.  14;  width  12  mm.  Some  specimens 
fall  under,  some  exceed  these  dimensions.  Abaco,  Bahamas.  (Hot)ert 
Swift. )  Larger  and  coarser  than  C.  abacoeitsin,  and  with  far  deeper- 
umbilical  riniation  and  distant  ribs. 
G«rion  (Htyiikrdis)  ynmseiuU  T.  and  V. 

Shell  cyliudrical , the  lower  three  whorlsofequaldiameter.thueeabove 
white,  mottled  with  lle^hv-fonieous 
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April  2,  1895. 

The  President,  General  Wist  a  r,  in  the  Chair. 

'orty-six  persons  present. 

[r.  Henry  A.  Pilsbry  was  elected  a  Curator  for  the  unexpired 
t^  :»~  m.  JBK  1  of  the  late  Dr.  W.  S.  W.  Ruschenberger. 


cr- 


April  9. 

The  President,  General  Wistar,  in  the  Chair. 

wenty-four  persons  present. 

Jie  following  minute  was  presented  from  the  Biological  and  Mi- 
pical  Section  and  unanimously  adopted  : 


oir 


JOHN  A.  RYDEll,  Ph.  D. 

view  of  the  death  of  our  colleague,  Dr.  John  A.  Ryder,  it  is 

^-^^^      ^euse  of  the  Biological  and  Microscopical  Section  of  the  Academy 

^t^atural  Sciences  of  Philadelphia  that  a  minute  be  recorded  to 

M^^^^^ess  the  great  regret  of  the  Section  and  its  deep  appreciation  of 

^      1  oss  it  has  sustained  in  his  untimely  decease. 

-■^^  j:.  Ryder  was  elected  a  member  of  the  Academy  of  Natural  Sciences 

^       -^^  liiladelphia  January  29, 1 878,  and  shortly  after  that  date  began  to 

*    ^^x^d  the  meetings  of  the  Section  and  frequently  made  interesting  com- 

^*  ^-^.ications.  He  became  a  member  of  the  Section  November  15, 1886, 

^^     «t  the  annual  meeting  in  the  same  year  he  was  chosen  Director, 

^^*~*li  office  he  held  until  the  close  of  1888.     Many  of  his  commu- 


i 


^^*^t:ions  made  before  the  Section  were  verbal  and  were,  to  a  large 

^^^^^^t,  a  resum6  or  report  of  his  own  current  work,  and  also  of  that 

^^ther  investigators  at  home  and  abroad,  who  were  working  in 

.     *^*a  similar  to  his  own.     The  subjects  treated  in  these  communica- 

y^^~^^   included  myology,    embryology,   histology,   microscopic   tech- 

^^^«,  malacology,   comparative   anatomy   and    kindred    biological 

^^tes.     Most  of  these  communications  afterward  appeared  in  print 

^  t-Vie  Proceedings  of  the  Academy  or  elsewhere. 

16 
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[)r.  Kyiler's  earnestness  of  purpose  uud  iiiteuse  interest  in  his 
studies  could  uot  fail  to  impress  and  stimulate  his  fellow  membets, 
while  his  wmwlerful  memory  and  obliging  disposition  were  often 
apjieaied  lo  liv  them,  and  it  was  very  rarely  that  he  could  not  fur- 
nisli  the  desired  iutormalion.  Especially  was  this  true  of  bis  knowl- 
edge ajid  recollection  of  scientific  literature  ;  on  many  subjects  he 
could  give  an  almost  complete  bibliography  from  memory. 

In  dee]ily  deploring  ihe  early  death  ot  Dr.  Ryder,  which  occurred 
nt  the  height  of  ilia  scieiititic  vigor,  the  Section  but  voices  the  senti- 
nienl  of  the  entire  biological  world. 
(Signed) 

Ahub  p.   Brown,       \  CiiiinniKce. 
H.  F,  Moore,  ) 


April  16. 
The  President,  General  Wistah,  in  the  Chair, 
Thirty-four  persons  present. 

The  deaths  of  the  following  Correspondents  were  announceil  : — 
Johu  Whitaker  Kidke,  of  I»ndon,  G.  B. ;  Gaston  de  Saporta,  of 

Ais.  Germauv.  and  Janic-s  Dwight  Dana,  of  New  Haven,  Conn. 
The  following  papers  were  presented  tor  publication: — 
New  S|)ecie9  of  the  genus  Cerioii.      By  Henry    A.    Pilsbry  and 

E.   G.   Vauatta. 

Notes  on  Varying  Hares  of  Washington  and  British  Columbia, 

with  description  of  a  new  subspecies.      By  Samuel  N.  Rhoads. 

April  23. 
The  President,  Gknerai.  Wistar,  in  the  Chair. 
Thirly-oue  [tersomi  present. 

A  pajwr  entitled  "Distribution  of  the  American  Bison  in  Penn- 
sylvania, witb  remarks  nn  u  new  fossil  species,"  by  Samuel  N. 
ICIioiula,  WHS   presented   fur   pul)licatioii. 

Ai-kil  ;io. 
The   Pr..Md(;nt.  (ii:M;KAi.  ■\VisrAK,  in  the  .■iiair. 
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A  paper  entitled  *'0n  the  Priority  of  the  names  (*alli.<te«  Aglaia 
and  iVlospiza  and  their  use  in  Ornithology,*'  by  Witiner  Stoui', 
was  presented  for  publication. 

Mr.  Thomas  Meehan  was  ap|X)inted  Chairman  of  the  Publication 
i  onimittee  to  succeed  the  late  Mr.    Re<ltield. 

Dr.  h^niuel  6.  Dixon  was  ap|K>inted  a  mcnil>er  of  the  Library 
Committee  to  succeed  the  late  Dr.   Kusi*henl>erger. 

Messrs.  Persifbr  Frazer,  Angelo  Heilprin,  J.   P.   l^esley,    Henj. 
Smith  Lyman  and  Themlore  D.  Hand  were  ap[K)inted  menil)er8  of 
the  Hayden  Memorial  (leological  Committee. 

Mr.  William  W.  Jefferis  was  appointed  C*urator  of  the  William 
S.  Vaux  Collections. 

The  following  were  ordereil  to  be  |)riuteil : 


1>K(ICKKIJIN(18  O 


BY    D.    IJ.    HALIWIN, 

At  the  proseot  time  the  totul  number  of  doscrilwd  i<[tecie8  of  Adia- 
tineUa,  aller  eliniinatiDg  the  Aiiriciilell<t  and  LepUichalina,  is  about 
'A'A\i.  Of  these  102  are  mauifeet  Eyuoii;mB  or  varieties.  Some  of 
the  remaining  sjieeies  arc  closely  allied,  and  uearly  all  exceedingly 
variable. 

lu  the  past  twenty  years  only  five  species  have  been  added  to  ihe 
list,  though  during  this  period  several  new  regions  have  been  explored 
and  many  new  riirni.'^  discovered.  Strange  as  it  may  appear,  la^^e 
(listricU  remain  yet  to  be  explored;  These  will  require  much  re- 
search, tts  well  as  considerable  time  before  the  moltuscan  life  and  its 
exact  distribittiou  can  be  fully  ascertained,  for  the  habitats  of  the 
Athatinella  are  our  lofty  and  rugged  inouutuinB,  covered  with  alraoBt 
impenetrable  forest  jungles,  and  furrowed  by  deep  gorges,  often  diffi- 
cult of  access,  a  S)>ecie3  l)eing  often  restricted  to  a  single  isolated 
mountain  ridge  or  gorge. 

The  inconstant  and  vnriaiile  characters  which  many  of  the  species 
of  AchatmrUa  exhibit,  the  uncertainty  of  some  of  the  s])ecics  already 
published,  and  the  somewhat  confused  synonymy  of  the  group,  all 
contribute  to  render  ditUcult  the  matter  of  afHrniing  new  speciet^. 
Of  great  importance  is  the  geographical  |)ositinn  or  distribution  of  a 
species.  Dilferenci's  in  the  external  ap]>earancc  and  color  of  the 
animals  furnish  specific  tests  of  e.-'sential  value.      Peciiliiiritics  in  the 
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Section  firM,  No  jaw  ;  only  a  chitinoiis,  trausparent  membrane 
cikverin^  the  lips,  liadula  broad,  oblong.  Teeth  of  the  radula  very 
nuroerouii,  en  chevron,  rows  sloping  obli(]uely  backward ;  the  central 
tOi»th  long  and  blender,  oflen  olisolete;  the  laterals  and  marginals  all 
of  the  same  type,  base  narrow,  head  rather  broad,  the  denticles 
varying  in  numlier  from  five  to  seven,  in  the  last  marginal  from  four 
to  two. 

To  this  section  l)elong  the  following  subgenera  of  Achntinelhiy  viz. : 
Arhtillnrlhnirum  Pfr. ;  liuUmelld  Pfr;  Aj>ex  von  Martens;  Paiiu- 
liini  Pfr.;  Xetvcombia  Pfr.;  and  Ehuruella  and  PrnliceUn  of  Pease. 
The  s|MKrie8  of  thene  subgenera  are  all  arl)oreal  in  their  habit,  sind 
their  dentition  is  practically  indistingui>»hal)le,  except  that  in  some 
s|H*ciet(  the  central  tooth  in  al)8ent  or  slightly  varied. 

«Sfv/ioiJ  MfcoiuL  JuH  present;  arcuate,  strong,  not  ribbed.  Radula 
uldong,  not  wide.  Teeth  quadrate,  in  nearly  straight  rows;  centrals 
small,  narn)W,  sometimes  faintly  tricuspi<l;  laterals  larger,  bicuspid; 
marginals  bicuspid  or  multicuspid. 

To  this  section  l)elong  the  subgenera  Ammira  H.  &  A.  Ad.,  and 
JjiiiniueUa  Pfr.  The  species  of  the  former  are  terrestrial,  and  those 
of  the  latter  eitlier  terrestrial  or  living  on  low  shrubs.  The  differences 
in  the  number  of  teeth  are  small,  and  the  variations  of  sha[ie  trifling. 

It  thus  appears  that  in  the  majority  of  the  generally  accepte<l 
subgenera  of  AvhatineUa  there  is  no  [>ossibility  of  separating  the 
•ertious  by  ditferences  in  the  form  of  dentition.  The  terrestrial 
cpei'iei«,  or  those  tending  to  terrestrial  habits,  are  characterized  by 
the  prenence  of  a  jaw;  the  arlntreal  species,  by  its  al)sence.  The 
group  Amadra,  including  |)erha[)K  himhwlbu  are  entitleil  to8e|)arate 
generic  rank. 

BMtion  ACHATIHELLASTBUM  Pfiim  r. 
AckmUf.«lU  flmltliOBAU,  n.  up.    Pi.  X.  fiKf*.  1.  2. 

Shell  dextral,  im{)erforate,  nuxlerately  solid,  elongat(*ly  conical, 
apex  sulmcute,  surface  shining,  striatetl  with  fine  lines  of  growth, 
under  a  strong  lens  showing  very  numerous,  extremely  minute  de- 
ruMMitiug  Btrias  apical  whorls  smooth,  S4*areely  decussate<l.  (olor 
whiti-,  varifiusly  stri|)ed  with  numerous  dark  brown  lines  and  bands, 
fhjme  on  the  l>ase  and  others  spiral.  Whorls  (>,  lightly  niarginate 
above,  convex;  suture  lightly  impressi*d.  A|)erture  oblique,  oval, 
wbit€^   the  dark  lianda  of  the  exterior  visible  within ;    iNsrisiome 
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acute,  thickened  within,  sliglitly  expaDded,  white,  the  dark  lines  of 
the  oxterior  marked  on  the  inner  edge ;  columella  purplish  brown, 
terminating  in  a  strong,  oblique,  tortuouB  fuld. 

Length,  18;  diam.,  10  mm. 

Habitat,  Nuuanu  Valley,  Oahu. 

Animal,  nhen  extended  in  motion,  longer  than  the  shell.  Mantle 
brown,  li};hter  on  the  otiter  edge.  Foot  above  and  lielow  light 
brown ;  posterior  portion  tapering.  TenlacleB  long  and  slender ;  these, 
with  the  head  above,  itliite  color. 

A  great  variety  of  transitiim  forms  occur  )>etween  this  species  and 
A.  bell'iln  Smith,  which  is  found  on  the  neighboring  mountain 
ridges  of  Nuuanu  Valley,  and  is  a  much  largershell.  The  animals 
of  (he  two  extremes  are  specifically  different.  The  mantle  of  the 
latter  is  black,  whereas  that  of  the  former  is  brown,  and  that  of  the 
iutermediate  forms  varies  from  black  lo  brown. 
AehRtiA«lU  Jttddii,  ii.  up.    PL  X.  &&.  3.  4. 

Shell  dextral,  imjwrforate,  solid,  pyramidally  conical,  apex  ob- 
tuse ;  surface  shining,  wvered  with  very  delicate  incremental  lines  ; 
tint  unclear  whorls  smooth.  Color  light  gray,  shading  into  light 
die^tniit  on  the  apical  whorls,  the  gray  more  intense  under  the 
cuticle ;  with  two  black  lines,  one  lielow  and  one  at  the  periphery, 
the  latter  faint  and  continued  on  the  spire  ;  between  the  lines  a  white 
band  which  revolves  on  tiie  suture  to  the  very  tip  of  the  apex. 
Whorls  6,  margined  above,  slightly  convex  ;  suture  lightly  im- 
pressed.     A]>erture  oblique,  oval,  white,  the  light  gray  of  the  ex- 
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/UtortmaHi  IrsMtiBA,  n.  tp.    PI.  X.  iigB.  5.  6. 

Shell  nniilrml,  suhperforate,  moderately  solid,  ovately  conical; 
apex  rahacuie;  luHace  shining,  obliquely  striated  with  delicate 
trrowtb  lines,  under  a  strong  lens  exhibiting  numerous,  very  clo8e, 
aod  minute  decunating  stride ;  apical  whorls  smooth,  scarcely  decus- 
sated. Color  yellow,  lighter  above :  variously  striped  with  trans- 
verse, dark  chestnut  bands,  the  more  constant  being  one  boniering 
the  suture,  one  at  the  periphery,  spiral  above,  and  one  encircling!  the 
base.  Whorls  6,  narrowly  margined  above,  somewhat  convex  ; 
-uture  moderately  impressed.  Aperture  oblique,  oval,  faintly  ex- 
hibiting the  dark  bands  of  the  exterior:  peristome  acute,  somewhat 
thickened  within,  slightly  expanded,  white,  the  coloring  of  the  ex- 
terior bands  appearing  on  the  inner  edge  ;  columella  white,  termi- 
nating in  a  prominent,  oblique,  tortuous  fold. 

I^ength,  21  ;  diam.,  12  mm. 

Habitat,  Nuuanu  Vallev,  Island  of  Oahu. 

The  animal,  when  extended  in  motion,  as  long  as  the  shell.  Man- 
tle light  brown,  sprinkled  with  black  and  margine<l  on  the  outer  e<lge 
with  an  interrupted  re<ldish- yellow  line.  Superior  |M»rtion  of  foot 
lifht  brown,  thickly  studded  with  .^mall  slate  s|M)ts  :  under  |K>rtiun 
«>f  foot  light  brown  with  a  slate  tinge.     Tentacles  dark  slate. 

This  species  is  found  near  the  mountain  ridge  se[»arating*  the 
hmlMtats  of  A,  eaj/tanen  Rve.  and  A,  fii^f^tfiufnta  Smith  ;  and  in 
;reneral  appearance  and  characters  it  is  interme<liate  )>etween  the^e 
«perttt«.  It  is  much  smaller  than  the  former  and  ratli<*r  larger  than 
the  latter,  and  differs  from  them  both  in  the  arrangement  of  colors. 
Transitioo  forms  between  it  and  both  (»f  them  are  numerous.  Au  item 
of  «peci6c  ralue  is  the  difference  in  the  exterior  ap|iearanc<*  and  color 
of  the  animals. 


SMtioa  BUUMELLA  PfiiflV-r 
4tkstia«lla  latMSt^aa,  d.  tp.    PI.  X.  fifm.  7.  •«. 

Shell  sinistral,  imperforate,  solid,  (»vate,  spire  C(»nvexly  conical, 
tpex  obtuse;  surfooe  shining,  marke<]  with  fine  growth  lines,  under 
t  iCroiig  lens  seen  to  be  decussateil  by  close.  extn*niely  minute 
•pird  itri«,  apical  whorls  smooth.  ( olor  white,  with  a  retldish- 
T'^llow  lipL  Whorls  5},  margined  aUive,  slightly  convex.  Suture 
moderately  inipre«ed. 

Aperture  oUique,  siouately  oval,  white    within.      Lip  obtuse. 


218  PBOCEBDINflS  OF  TlIK  ACADEMY  OF  [1895. 

thickened  within,  columellar  margin  very  slightly  rellezed,  extremi- 
ties united  hy  a  very  thin  yellowish  caliuB.  Columella  reddieh 
yellow,  terminating  in  n  strong  tortuous  fold, 

Tjength,  15)  ;  dian).,  9}  mm. 

Habitat,  Palolo  to  Niu,  Island  of  Oahu. 

It  is  Biilimella  rosen  Swains,  var.  Hartman,  Proceedings  Acad- 
emy of  Natural  Sciences  of  Philadelphia,  Jan.  31,  1888,  p.  30. 

In  occasional  examples  the  basal  portion  below  the  periphery  ie 
light  brown,  and  sometimes  a  bright  chestnut  spiral  band  eocircles 
the  i>eripbery. 

Dr.  Hnrtmnn,  in  his  valuable  Synonymic  Catalc^ue  of  Afh<t- 
t'mella,  has  noted  this  species  as  a  Email  variety  of  A.  rosea  Swaio.'?. 
When  we  sent  him  the  shell  we  were  unacquainted  with  the  animal. 
This  proves  very  different  from  that  of  .'1.  rosea;  and  further,  the 
habitats  of  the  two  species  are  separated  by  a  forty  mile  range  of 
wild  moiiutain  ridges  aud  valleys  which  do  not  contain  any  species 
intermediate  or  connecting  the  two. 

Aohatinellt  LyomiaiiB,  n.  ap,    PI.  X,  ttgs.  I),  10.  11. 

Shell  sinistral,  imperforate,  solid,  ovate;  spire  convexly  conical, 
apex  obtuse  ;  surface  shining,  striated  with  delicate  growth  lines ; 
apical  whorls  smooth.  Color  white,  with  two  reddish-brown  bands, 
one  encircling  the  base,  the  other  passing  around  the  periphery  and 
revolving  on  the  spire  just  above  the  suture  ;  the  two  bandR  are 
sometimes  confluent,  and  often  the  shell  is  uniform  white,  without 
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Arhaiinella  ia  given  in  the  preface  to  this  article.  The  species  has 
a  central  tooth  which  is  long  and  slender,  with  a  email  reflection  and 
two  minute  cutting  points.     (H.  Suter.) 

This  distinct  species  is  dedicatocl  to  Prof.  A.  B.  Lyons,  of  Oahu 
(V>lle^  who  has  done  much  to  stimulate  the  study  of  the  Hawaiian 
IsLod  (auna. 

4chatin«lU  Ljmaaiaaa,  n.  sp.    PI.  X,  fiRs.  12,  13. 

Shell  sinistral,  very  minutely  perforated,  solid,  ovnte;  spire  cou- 
vexly  conical,  apex  subacute;  surface  shining,  covereil  with  fine 
incremental  lines,  under  a  strong  lens  showing  minute  decussating 
iitri:e ;  apical  whorls  smooth,  when  not  eroded.  Color  dark  purplish 
hmwn.  sometimes  with  longitudinal  or  transverse  white  flecks  or 
zigzag  lines  ;  a  white  line  traversing  the  suture  ;  apex  light  chestnut. 
Whorls  fl.  very  lightly  margined  above,  somewhat  convex  ;  suture 
nKxlerately  impressed.  Aperture  oblique,  white  within,  sublunate  ; 
peristome  acute,  thickened  within,  expanded,  the  (*olumellar  margin 
slightly  reflexed  and  covering  the  small  perforation,  color  white  on 
biftCh  face  and  the  reverse  ;  columella  white,  terminating  in  a  slightly 
developed  flexuous  fold. 

I^ength,  20)  ;  diam.,  11}  mm. 

Habitat,   Waianae  Mts.,  Island  of  Oahu. 

No  op|K>rtunity  for  an  examination  of  the  animal  has  yet  occurretl. 

This  species  is  typically  very  distinct  from  any  other  known  s^K'cies 
c»f  the  bulinioid  section  of  Achatinella, 

Named  in  honor  of  Mr.  Ernest  Lyman,  to  whom  science  is  in- 
<i«rhte<l  for  many  additions  to  Hawaiian  land  shells. 

Section  APEX  von  Martens. 
Aeliatiaella  vespertina,  n.  sp.    PI.  X,  Ak-  14. 

Sh<*I]  dextral,  minutely  perforated,  solid,  globose,  with  the  spire  coni- 
cml,  lateral  outlines  slightly  concave,  a{)ex  subacute;  surface  shin- 
in;:,  striated  with  delicate  growth  lines;  apical  whorls  smooth.  Of 
m  uniform  <lelicate  cream  color,  lighter  on  the  upper  whorls  and 
sutures* ;  sometimes  with  a  few  faint,  white  transverse  lines  on  the 
lower  whorl.  Whorls  6,  narrowly  margine<l  alx)ve,  the  first  three 
plain,  the  rei<t  slightly  convex,  the  last  somewhat  inflated;  suture 
lilfhtly  impressed.  Aperture  very  oblique,  oval,  white  within;  peris- 
Uitne  white,  acute,  thickened  within,  somewhat  expanded,  the  basal 
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margin  slightly  reflected,  the  coluraellar  mai^n  fbrmiDg  a  biduou. 
ridge  arouud  the  umbilicus,  extremities  united  by  a  very  thin  cal- 
losity; columella  lerminattag  in  a  strong,  round,  white  tubercle. 

length,  21 ;  diam.  14]  mm. 

Habitat,  KawBiloa,  Island  of  Oahu. 

Animal  when  extended  in  mfttion,  longer  than  the  shell.  Mantle 
and  tentacles  brown,  the  latter  with  the  head  above,  of  darker  shade. 
Foot  light  yellow,  the  enperior  portion  of  darker  hue. 

The  nearest  allied  species  is  A.  Smjlii  Uttvc;  but  the  shape 
and  color  of  the  shell,  separate  habitat,  and  difference  of  animal, 
entitle  it  to  rank  as  a  distinct  species. 

The  native  Hawaiians  firmly  believe  in  the  power  of  Aehatindla 
to  produce  musical  sounds.  Hence  the  Hawaiian  name,  "pupv 
kanioe,"  singing  shells.  Their  legends  ascribe  to  them  a  vesper 
Bong. 

AohatinelU  Cookti,  u.  sp,     PI.  X.  fig.  19. 

Shell  dextral,  subperforate,  solid,  globose,  with  spire  regularly 
conical,  apex  subacute;  surface  shining,  marked  with  fine  incre- 
mental lines;  the  apical  whorls  smooth.  Color,  basal  portion  below 
the  periphery  jet  black  or  sometimes  brownish  black,  the  apes 
white,  rest  of  the  shell  very  light  brown,  darker  on  the  sutural  mar- 
gin. Whorls  ti,  margined  above,  the  first  three  plain,  the  rest  con- 
vex, the  last  inflated ;  suture  well  impressed.  Aperture  very 
oblique,    oval,    white  within;  peristome  obtuse,    slightly  thickened 
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1    ^vith  that  of  A,  Coohei,  the  latter  must  rank  as  a  variety  of  the 
f<>x-i"tier. 

!N'araed  in  honor  of  Hon.  C.  M.  Cooke,  bv  whose  sons  the  shell 
discovered. 


Section  PASTTJLIHA  Pfeiffer. 
A.oli.atinella  Dolei,  n.  8p.    PI.  X,  figs.  17.  18. 

Sbell  sinistral,  minutely  perforated,  somewhat  solid,  acuminalely 
o^va.te  conic,  apex  acute  ;  surface  shining,  marked  with  delicate  incre- 
in^otal  striae,  under  a  lens  exhibiting  extremely  close,  minute,  de- 
cuissii.ting  spiral  striae ;    nuclear  whorls   faintly  cross-lined.     Color 
wHite,  encircled  below  the  periphery  with  a  brownish  black  band, 
ai:ici     at  the  periphery  and  above  with  more  or  less  numerous,  deli- 
ca.te,     chestnut,  spiral  lines,  which  become  fainter  on  the   middle 
vrliorls  and  obsolete  above.     Whorls  6i,  narrowly  margined  above, 
convex;  the  last  somewhat  inflated,  roundly  angulated  at  the  peri- 
phery and  flattened  on  the  base  ;  suture  deeply  impressed.  •  Aper- 
ture    oblique,  roundly  ovate,   flattened  on  the  basal  margin,  white, 
exhibiting  the  brown  markings  of  the  exterior  ;  peristome  acute, 
angled  at  the  periphery,  slightly  thickened  within,  expanded,  basal 
aQci     columellar  margins  narrowly  reflexed :  columella  terminating 
>tt  a   long,  flexuous,  white  plait. 
L-eugth,  24 i  ;  diam.  14  mm. 
Hfitbitat,  Honomanu,  Island  of  Maui. 

-Animal  when  extended  in  motion  longer  than  the  shell.  Mantle 
intensely  black  with  a  broad  outer  margin  of  yellow  and  a  conspicu- 
ous Orange  spot  in  the  center  of  the  margin.  Foot  tapering  behind, 
ar>ove  and  below  light  yellow.  Tentacles  long  and  slender,  light 
slate.      Head  above  lightly  granulated. 

*^^he  dentition  of  this  and  the  preceding  species,  as  observed  by 
^^^'  Suter,  does  not  diflPer  materially  from  that  of  the  arboreal  Acha- 
tiuell^  generally.  In  both  of  these  species  a  long  and  slender  cen- 
^^^  tooth  is  present 

We  found  this  species  very  plentiful  at  the  above  locality,  in  the 
o^mid  forests  of  the  exterior  felope  of  Haleakala  crater,  at  an  alti- 
^^de  of  7,000  feet  above  sea  level.     The  dark  band  below  the  peri- 
phery ia  a  constant   feature.     The   nearest   allied   species   is    A, 
^^xdida  Newc,  of  West  Maui.     It  differs,  however,  from  this  in 
toe  sub- angulated  periphery,  flattened  base,  and  untessellated  upper 
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whorls.  The  animals  are  also  dtHerent,  aud  the  babitata  widely 
separaU;'.!. 

We  taki!  pleasure  in  dedicating  this  beautiful  shell  to  His  Ex- 
cellency 8.  B.  Dole,  First  President  cif  the  Republic  nf  Hawaii,  a 
gentleman  noted  for  attainments  in  natural  as  well  as  [tolitical  science. 
AebatinelU  niitk,  n.  s|i.    PI.  X.  tig.  in. 

Shell  ainistrai,  subperf'orate.  somewhat  Bolkl.  aciiminafely  ovate 
conic,  apex  aoutc ;  surface  highly  [wlished,  o!>liquely  striated  wtih 
fine  lilies  of  growth,  ami  under  n  lea«  ahowinj;  very  close  and 
delicate  decussating  spiral  stria.^ ;  luioleor  whorls  finiidy  decuesaled. 
Color  white,  encircled  with  a  narrow,  pale  chestnut  band  on  or  a 
little  below  the  periphery-.  Whorls  7,  slijjhtly  mar^innte  alwve. 
flatly  convex,  the  last  wilii  a  somewhat  angular  periphery  and 
flattened  base.     Suture  slightly  impressed. 

Aperture  oblique,  roundly  oval,  white,  the  chestnut  band  of  the 
exterior  visible  within.  Peristome  white,  acute,  thickened  within, 
expanded,  basal  and  coiumellar  margiua  narrowly  reflesed,  extrem- 
ities joined  by  a  very  thin  white  callus.  Columella  white,  ter- 
minating in  a  moderately  developed   flexuous  plait. 

Le  gth    24      I    m     14  mm 
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conic,  apex  rather  acute;  surface  ehiuiug,  marked  with  fine  growth 
Hues,  and  under  a  lens  decussated  by  very  delicate,  close,  spiral 
striate.     The  shell   of  an   ashy  gray  color,  irregularly   distributed 
over  the  surface,  giving  it  a  mucid  appearance ;  with  a  dark  brown 
l>a.rici  at  the  periphery  which  becomes  sutural,  extending  Iwth  above 
a.iiL<l    below  the  suture,  and  a  small  patch  of  the  same  color  around 
tlie    umbilicus ;  also  with  a  few  inconspicuous  brown   lines  on  the 
l>a8e   and  above  the  periphery,  the  latter  continued  above;  apical 
"W-Horls  generally  denuded  of  cuticle,  and  then  of  a  light  chestnut 
<5olor.      Whorls  7,   slightly  convex;   suture  moderately  impressed. 
-A^perture  oblique,  oval,  livid  white  within;  peristome  acute,  slightly 
tliickened   within,    expanded,    basal  and  columellar  margins   nar- 
rowly reflexed,   light  brown  on  both  face   and   the  reverse;  colu- 
"^ella  tinged  with  brown,  terminating  in  a  strong,  plaited,  project- 
tooth. 
Ijength,  21  i;  diam.  Hi  mm. 
Habitat,  Makakupaia,  Island  of  Molokai. 

This  species  is  found  in  the  region  intervening  l)etween  the  habi- 

of  A.  Redfieldii  Newc.  and  A.  compUi  Pse. ;  and  it  has  char- 

^►oteristics  connecting  it  with  each  of  these  species.     It  is  smaller 

th»n  either,    and  differs  from  both  in  the  coloration,  particularly 

"om  the  former  in  the  absence  of  the  white  sutural  band. 


-^oliatineUa  Anoeyana,  n.  sp.    PI.  X,  fig.  16. 

Shell  dextral,  imperforate,  rather  thin,  ovately  conical,  apex  ob- 
t-use;    surface    shining,    striated    with    fine    growth    lines,    under 
^    lens  exhibiting  a  beautiful  pattern  of  close,  delicate,  decussating, 
spiral  strise,  which  extend  to  the  very  a[)ex.     Color  reddish  brown, 
■^©coming  paler  towards  the  summit ;    with   two   yellow   bands,    a 
broad  one  encircling  the  umbilical    region,  a   narrow  one   at   the 
P^J^iphery,   the   latter  margined  above  with  a  delicate  white  line, 
vhich  is  continued  on  the  spire  just  above  the  suture  and  becomes 
*c>st  On  the  third  whorl;  also  with  a  narrow   white  line  revolving 
^*ow  the  suture  to  the  very  tip  of  the  apex.      Whorls  5,  convex, 
^^*     marginate  ;  suture    distinctly    impressed.       Aperture    a    little 
^ouqxie,  oval,  white,  distinctly  exhibiting  the  dark  coloring  of  the 
^^terior;  peristome  acute,  slightly  thickened  within,  the  coloring  of 
^-^^  outside  appearing  on  the  inner  edge;  columella  brown,  termi- 
nating in  a  well  developed,  flexuous  fold. 
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J*ugtb,  U*;  diam.  9  mm. 

liabitut,  Maltawan,  Island  of  Maui. 

Animal  when  extended  in  motion  longer  than  ihe  shell.  Mantle 
light  brown  mottled  with  black,  outer  «dge  encirded  with  an  in- 
terrupted urauge  band.  Foot  above  and  below  a  very  light  brown, 
guporior  portion  with  a  slat*  tinge,  poaterior  portion  tajiering  luid 
Bometimee  with  a  yellowieh  tinge.  Tentacles  long,  light  alate. 
Head  above  minutely  granulated. 

This  species  was  collecl«l  in  the  forests  of  the  exterior  elope  of 
the  extinut  Hnleakala  crater,  at  an  altitude  of  4.000  feet  alxive  kk 
level.  Owin;^  to  its  peculiar  habit  of  living  on  the  foliage  neat 
the  tope  of  trees,  it  has  escaped  previoiit?  observation. 

The  B|>ecie8  has  no  known  congeners.  It  is  remarkable  for  the 
coi)Staney  of  its  delicate  color  lines.  Over  200  examples  before 
me  show  only  trifling  divergence  in  this  reapecL 

Nanie<l  in  honor  of  Mr.  C.  F.  Aneey,  whose  publications  have 
Liinirilniled  largely  to  our  knowledge  of  Hawaiian  land  shells. 

ADhutinella  Horneii,  □.  Ap.     PI.  X,  figs.  20.  21.  S£2. 

Shell  sinistral,  minutely  perforated,  thin,  globose  with  a  short 
acutely  conical  spire,  ajtex  acute  ;  surface  shining,  strialeil  with  fine 
incremental  lineR,  and  under  a  lens  exhibiting  very  close  and  deli- 
cate decussating  spiral  BtriK;  embryonic  whorls  faintly  cross-lined. 
Color  dull  white,  encircled  at  the  periphery  with  a  faint  brown  zone 
which  is  continued  on  the  suture,  &\m)  with  a  very  small  patch  of 
same  color  around  the  umbilicus.  Whorls  6,  the  up[)er  five  slightly 
convex,  the  last  very  much  inflated,  forming  the  greater  part  of  the 
shell;  snture  distinctly  impressed.  Aperture  obliipie,  sub-rotund, 
ver}-  large,  white  within,  distinctly  showing  the  external  jieriphernl 
band  ;  |>eri.-'tome  margined  with  light  brown,  rather  thin,  very 
^^lightly  thickened  within,  expanded,  basal  and  columellar  margins 
luirrowly  reriexed,  extremities  slightly  ciinverging  and  united  by  a 
thill  callus;  columella  light  brown,  verv  slighllv  dcvelo|wd.  plain 
and  Miiooth. 

mgtb.  24;   diam.  IHmm, 
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There  oocun  also  a  pure  white  form  of  the  shell  without  the 
peripheral  hand,  and  a  form  white  with  a  light  chestnut  baud  on  the 
•pic*a]  whorls.  The  animals  of  these  varieties  vary  only  a  trifle 
fiom  that  of  the  typical  form. 

This  Mpecies  belongs  to  the  group  of  A,  physa  Newc,  but  is 
easily  distinguished  by  its  much  more  inflated  body  whorl  and 
mailer  tipire,  its  smoother  and  polished  surface.  The  habitats  of 
the  two  species  are  widely  separated,  and  the  animals  are  entirely 
ditTerent.  The  animal  of  A,  phyaa,  mantle  and  foot,  is  a  dingy 
white  with  a  g^reenish  yellow  tinge. 

We  dedicate  the  species  to  Mr.  J.  Lewis  Horner,  the  young  natural- 
wt  to  whom  science  is  indebted  for  the  du<covery  of  thi.s  and  the  fol- 
lowing species.  They  are  valuable  additions  to  the  shells  of  the 
bland  of  Hawaii,  which  has  heretofore  furnished  only  one  described 
arbureal  species  of  Achaiinelleu 

AakfttiMUa  HawraiUafia,  n.  sp.     PI.  X.  figs.  24,  25.  26. 

Shell  sinistral,  minutely  perforated,  ver^'^  thin,  acutely  conical, 
apex  acute  ;  surface  rather  lusterless,  covered  with  fine  lines  of 
zmwth,  and  under  a  lens  showing  extremely  close  and  deliciite  de- 
niN«ting  spiral  lines;  nuclear  whorls  faintly  decusi«ated.  Color 
Terr  variable,  plain  brown  or  dingy  white,  sonietinu'S  irregularly 
"Griped  or  mottled  with  brown  and  white,  the  lmi<e  generally  iiiiifumi 
t'riiwn,  but  sometimes  with  undulating  markings  of  brown  and 
vbite  ;  the  only  constant  characters  being  a  brown,  sometimes  iuter- 
nipl««l.  line  at  the  periphery,  bonlered  below  with  a  broader  white 
line.  Whorls  6,  slightly  convex,  the  last  inflated.  Suture  lightly 
iiB|>re8Bed. 

A|jerture  oblique,  oval,  brown,  the  peripheral  bn)wn  and  white 

^^^^in  difttiuetlv  marke<i   within.     Peristome   acute,  not   thickeue<l 

^^kiii,  external   margin  straight,   bat^al  ex|)anded,   the   ex|>ande<l 

^ti«iu  lieiug  ver}'  thin  and  fragile,  the  columella   margin  reHexe<l 

^^r-     the  minute  perforation  ;    color  white  on   JNith  face  and  the 

^^^w^&t.      Columella   white,    very   slightly    develo|»e<l,    plain   and 

I^^^agth.  IM;  diam.  101  mm. 
tlaihitat,    Hamakua,  Island  of  Hawaii. 

'Animal  when  extended  in  motion  longer  than  the  nhell.      Mantle 
mliiKi^  white,  margin  of  a  darker  shade.     Foot  aliove  and  l>elow 
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dingy  white,  siijjerior  portiou  BometimeB  fleoked  witb  gray.      Teu- 
tacles  of  darker  ab&de. 

The  deiititioD  is  the  same  as  that  of  tlie  arboreal  Achatiuellas 
generally.  A  central  tooth  is  preseut  ;  and  tlie  formula  of  deutitioD 
is  125.M26X  120=30.120.     (Prof.  Gwatkin.) 

This  species  abo   belongs  to  the  group  of  A.  phyaa  Newc,  but 
is  readily  distinguished   by  its  much  smnller  eiz.e,  smiMther  surface, 
debcate    bp,   and    arraugenient  of  colorw.     The  hnbilats  nre  also 
widely  separuted  and  the  animals  difi'ereut 
AohatinoUa  IbeodoTei,  u.  sp.    I't.  X,  flg.  ST. 

Shell  sinistral,  subperforate,  rather  thin,  elongntely  couical,  apex 
subacute ;  surface  sbioiug,  sculptured  with  somewhat  irregiiinr 
iucreiuenlal  stride,  and  under  a  lens  exhibiting  extremely  close  and 
minute  decusaatiug  spiral  striec ;  uuclcar  whorls  smooth.  Color 
dingy  while,  striped  and  mottled  irr^ularly  wilh  longitudinal  daiit 
browu  streaks.  Whorls  T,  lightly  margiuate  above,  slightly  convex; 
suture  moderately  impressed.  Aperture  oblique,  oval,  piirplinli 
brown  within ;  |>eristonie  acute,  margined  with  brown,  very  ligUtly 
thickened  within,  culumellar  margin  slightly  reflesed ;  colunielln 
terminating  in  a  slight,   flexuous,  brown  fold. 

length,    18*  ;  diani.   9  mm. 

Habitat,   Kawela,  Island  of  Molokai. 

The  animal  has  not,  as  yet  been  observed.  The  shell  belongs  to 
the  group  of  email  elongately  coiiiciil  P<i)iuliiia  for  whith  Mr.  Har- 
per Pease  proposed  the  name  Perdicdlti  as  a  subgcueric  title. 

The  nearest  allied  species  is  A.  omnia  Newc,  which  is  of 
much  smaller  size,  more  delicate  markings,  has  a  peripheral  dark 
bund,  and  inhabits  a  different  island. 

Seotiou  HEWCOUBIA  i'fciirur. 
AohatiaelU  oaualionlaU,,  ii.  ^p.     VI.  X,  figi.  :M  ^li. 

Shell  sinistral,  very  minutely  |)erforutcii,  tomcwbtit  solid,  acu- 
tniiiutelv  turreleii.  ape.\  =<iib!ifulc ;  surface  sculptured  ll.roughoui 
»ilh  iLumeroNS  iiculc.  spiral  keels,  which  bccunie  bluutor  as  ibey 
ujiproach  the  upex.  the  iiituii-lici'S  lietncen  the  kct-l.-  exliiliiting 
under  a  len.'i  very  delicate  growth  striiu.  Color  blown,  ui>|K'r 
wlxjris  te.-«.'llali-d  with  brown  and  while.  Whorls  ti,  slightly  con- 
vex,   lower   one   si.mewii^t   tlalteufd    al    llic    !)a^e  ;     si.tiux-    lightly 
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witliin;  peristome  acute,  very  lightly  thickened  within,  expanded, 
c*<>]  umellar  margin  reflexed  over  tlie  Hniall  f)eribration,  margined 
witli  light  brown  on  l)Oth  face  and  the  reverse;  columella  very 
:^1  i^litly  developed,  plain  and  smooth. 

X^ngth,  14  ;  diam.   6i   mm. 

Jrlabitat,    Halawa,  Island  of  Molokai. 

Animal  when  extended  in  motion  as  long  as  the  shell.  Mantle 
s^lo.te  color,  margined  with  brown.  Foot  light  slate,  studded  on  the 
^icl€3»  and  head  above  with  spots  of  deeper  shade.  Tentacles  short 
SLiici  slender,  dark  slate. 

The  nearest  allied  species  is  A,  sulcata  Pfr.,  from  which  it  may 
Imb  disjtinguished  by  its  smaller  size  and  more  acute  keels;  the 
iiLiiiiials  also  diiicr  and  the  habitats  are  widely  separated. 

Section  LAMINELLA  Pfcifter. 
X«3.i]iinella  helvina,  n.  sp.    PI.  XI,  lig.  30. 

Shell  sinistral,  imperforate  or  subperforate,  sometimes  narrowly 
2*J^*<1  deeply  perforated,  rather  thin,  elongately  conical,  apex   rather 
iioute ;  surface  scarcely  shining,  covered  with  very  Hne  incremental 
stria* ;  nuclear  whorls  smooth.     Color  uniform  light  or  dingy  yellow, 
with    a  few  black   markings   on  the   upper   whorls.      Whorls   6i, 
Hjb^htly  margined  above,  convex  ;  suture  deeply  impressed.     Aper- 
ture a  little  oblique,  oval,  white,  with  the  tint  of  the  outside ;  |)eri- 
stonie   simple,    thin,   margins  connected   by  a  thin,  orange-yellow 
^^Hus;  columella    biplicate,  the  terminal  plication  a  thin,  oblique 
lamellar  plait,  the  inner  one  less  prominent,  tortuous,  of  an  orange 
.^^How  color. 

Length,  18 ;  diam.  10  mm. 

Ha.bitat,    Ohia  valley,  near  Kaluaaha,  Island  of  Molokai. 

Atiiraal   extended  in  motion  as  long  as  the  shell.      Mantle  and 

loot  a,lx>ve  and  below  very  light  brown.     Tentacles  dark  slate,  with 

*  sprinkling  of  slate  on   the  sides  of  the  foot.     Posterior  portion 

<^*  foot  very  tapering  and  thickly  studded  with  minute  red  s[)ot.s.. 

^  J^uiarkably  prolific  species  ;  4  or  5  embryonic  shells  in  successive 

^*^J?es  of  growth  oAen  observed  in   the  oviducts.      A  jaw  is  present 

^^^  the  dentition  is  the  same  as  that  of  the  Aniastra  species.     The 

^^h  formula  of  this  species  is  32. 1. 32  x  108=7,020.     The  central 

^^^  18  a  little  wider  than  usual.     (Prof.  Gwatkin.) 

^hb  shell  differs  from  all  its  congeners  in  its  strongly  biplicate 
17 
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columella,  and  the  [>eculiar  tiufl  parts  of  the  animal.  Th«  typical 
forms  are  found  in  the  small  valley  of  Ohia  on  Molokai.  Departing 
from  this  locality  on  either  side,  modified  forms  without  tbebiplicate 
columella  are  somew 


L*miii«lla  d«pi(iU.  n.  up.     I>l.  XI,  Hkb.  33.  34.  35. 

Shell  sinistral,  sometimes  sli^rhtly  perforated,  rather  thin,  elung- 
ately  couicul,  apes  subacute;  surface  shining,  striated  with  very 
delicate  growth  lines  ;  nuclear  whurls  smooth.  Color  light  yellow 
or  reddish  yellow,  plain,  or  marked  with  numerous  black,  anastom- 
osing veins  ;  ui>eK  almost  black  in  some  examples.  Wliorle  7, 
faintly  margined  iil>ove,  somewhat  convex,  suture  distinctly  im- 
pressed. Aperture  a  liltle  oblique,  oval,  white  or  pinkish,  the 
outside  markings  visible  within  ;  [Peristome  simple,  very  thin;  colu- 
mella white,  sul>- hi  plicate,  lortuous,  abruptly  terminating  in  a  thin 
lamellar  plait. 

length,  15J  ;  diam.  Gh  mm. 

Habitat.    Kamalo,  Island  of  Molokai. 

Animal  extended  in  motion  shorter  than  the  shell.  Mantle  very 
light  brown.  Fixtt  al>ove  and  !>elow  almost  white.  Tentaclea  short, 
light  brown. 

This  s)>eciei'  is  atHe<l  to  .-I.  Alexandri  Newc,  from  the  Inland 
of  Maui,  and  to  A.  Remyi  Newc,  from  the  Island  of  Lanai, 
but  differs  fnim  lioth  in  the  color  and  habits  of  the  animal. 


Seotion  AUA8TE&  U.  &  A 
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almost  white  witK  a  slate  tiuge.  Foot  above  and  l)eiow  almost 
white,  the  posterior  portion  and  edges  densely  studded  with  very 
minute  pink  spots.  Tentacles  short,  light  slate,  with  a  few  six)ts 
of  the  same  color  on  the  head  alK)ve. 

All  the  Amastra  species  are  terrestrial  in  their  habits  ;  their  form 
of  dentition  is  given  in  the  preface  to.  this  article.  The  formula  for 
this  species  is  28.1. 28  x  99=5,646.     (Prof  Gwatkin.) 

Unlike  most  of  the  Amastra,  which  generally  have  dark  dingy 
colored  animals,  this  species  has  a  l)eautiful,  almost  white  animal. 
The  after  portion  and  edges  of  the  foot  under  a  lens  are  seen  to  l)e 
closely  studded  with  minute  pink  spots  which  give  these  parts 
a  delicate  pink  hue. 

Amaitra  nmbroia,  u.  sp.    PI.  XI,  ligs.  36,  37. 

Shell  dextral,  imperforate,  itolid,  glol)osely  ovate-conic  ;  surface 
lustreless,  covered  with  close,  rather  regular  growth  striae  ;  the 
lower  whorls  spirally  malleated  ;  the  embryonic  whorls  finely  radi- 
ately  sulcated.  (^lor  white,  a|)ex  dark  chestnut ;  nearly  the  whole 
surface  covered  with  irregular  streaks  of  a  black,  fugacious  epider- 
mis, worn  off  in  front  of  the  aperture.  Whorls  H,  slightly  convex, 
the  last  somewhat  inflated.  Aperture  ovate,  a  little  oblique,  white 
within  ;  peristome  acute,  thickened  within,  expanded  ;  columella 
white,  flexuous,  abruptly  terminating  in  a  somewhat  thick  lamellar 
plait. 

length,  21  ;  diam.  12^  mm. 

Habitat,   Kamalo,  Island  of  Molokai. 

Animal  extended  in  motion  longer  than  the  shell.  Mantle  dark 
brown  with  a  margin  of  lighter  shade.  Foot  light  brown,  the 
superior  [)ortion  and  sides  studded  with  large  spot«  of  deeper  shade. 
Tentacles  short,  stout,  very  dark  brown. 

The  formula  of  dentition  is  28.1.28.  The  marginals  take  a  [)ecu- 
liar  form.     (Prof.  Gwatkin.) 

Amaitra  mbionnda,  n.  sp.    PI.  XI,  fig.  38. 

Shell  dextral,  imperforate,  rather  solid,  elongately  ovate-conic  ; 
surface  lustreless,  striated  with  irregular  growth  striie ;  embryonic 
whorls  smooth.  Color  reddish,  with  traces  of  a  deciduous,  thin, 
brown  epidermis.  Whorls  7,  slightly  convex;  suture  well  im- 
pressed. Aperture  elongately  oval,  a  trifle  oblique,  rather  small, 
purplish  red  within  ;  peristome  simple,   thin,   margined  with  dark 
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Ilaliitnt;  Konuh  a  u    Ml     iHlan  i  of  Oabu. 

Animal,  mantle  I  rwA  u  ar^  u  ot  u  deeper  shade.  Foot  biowu, 
lliM  BU[)enur  |>ort  aim  «  Hack  The  t'ormula  g^'  the  (lentilion  is 
iaiO.1.10.1«.      (H    -^uter 

III  form  aud  t,e  eral  itpi>eara    h.  this  sitecied  resembles  Am-i'lra 
farifgata    Pfr.       1  ch     ul  al  ts  a    1  tfereut  Btatiui).   aud  is  readily 
(liftmgiiUhed   iiy  lU  lejss  riiddj   eoloi ,  sulcaled  ajiex,  aiid  eeseolial 
ditlereuee  of  imimal. 
AmutTB  und&ta,  d.  is\i.    PI.  XI,  fig,  :w. 

Shell  dextral,  iiiipertnraUt,  solid,  ovate,  spire  coDvexlv  conittil, 
ii))ex  rnlhcr  AuuW.  Iiuse  ^luewlint  atleDiiated  ;  eiirtuut  luHtreleu*, 
cUieely  and  ruthor  evenly  riblwd  in  the  direction  of  the  growtb 
Hiiiw,  tbi!  rib-^riii'  l>eiiig  sli^blty  interrupted  by  several  (luKrtw, 
truiMVersespirn)  liuee,  (lie  iiudear  wborle  finely  rud lately  sului led. 
(Jflhir  %lit  brtiHU  aud  dark  chtistiiuE,  iiltematiuft  in  irregular  loiigi- 
tudtDal  ondulntione.  Whorls  S,  slightly  convex  ;  Buture  moder- 
ately imiireHaeil.  A|wrturt-  u  trifle  ohiiijue,  ^iiblimiite,  rather  ^iimtl, 
white  within  ;  )>orii!tiime  acute,  slightly  thickened  Hilhiu  ;  columella 
n'hite  flexuous,  abruptly  terminating  in  a  thin,  slightly  arched, 
lamellar  pbiit. 

Length.  17;  diaiu.  1'2  uim. 

Habitat;  :Nnuanu.  Island  of  Oahu. 

This  species  ie  very  rare  aud  local  in  its  distribution.  Itn  princi- 
pal features  are  the  prominent  rib-stri:e  and  the  t>eantifnl  uudulat- 
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length,  20 J ;  diam.  10]  ram. 

Habitat,  £wa,  Island  of  Oahu. 

The  disiitribution  of  this  species,  as  far  as  observe<i,  is  quite  limited. 
We  do  not  know  of  any  species  approaching  it  in  form  or  specific 
characteristics.  Its  somewhat  smooth  and  polished  surface  dis- 
tinguishes it  from  most  of  the  species  of  the  Amastra  section. 

Amaitra  pellnoida,  n.  np.      PI.  XI.  figs.  41,  42. 

Shell  dextral,  ira{)erforate,  very  fragile,  thin,  translucent,  glo 
bosely  conic,  apex  rather  acute;  surface  lusterless,  sculptured  with 
fine  incremental  lines,  apical  whorls  smooth.  Color  light-brown, 
apex  darker;  destitute  of  ej)idermis.  Whorls  54,  somewhat  convex ; 
suture  moderately  impressed.  Aperture  oval,  a  trifle  oblique, 
livid-white  within;  {)eristome  simple,  thin ;  columella  white,  flexuous, 
abruptly  terminating  in  a  thin  lamellar  plait. 

Length,  12i;  diam.  8  mm. 

Habitat,   Waianae  Valley,  Island  of  Oahu. 

Animal  of  a  uniform  brown  color;  the  head  al)Ove  and  tentacles 
of'a  darker  shade.  The  action  of  the  heart  is  plainly  visible 
through  the  thin  texture  of  the  shell.  When  first  collected  the 
pulsations  were  about  fifty  |)er  minute,  growing  slower  and  fainter 
from  day  to  day  until  the  animal  died. 

This  species  is  well  characterized  by  its  thin  pellucid  texture, 
globose  form,  abbreviated  spire,  and  light  brown  color. 

Amaitra  breviata,  n.  sp.    PI.  XI,  figs.  45,  46. 

Shell  dextral,  very  minutely  perforated,  rather  thin,  globosely 
conical,  apex  rather  acute ;  surface  not  polished,  covered  with  fine 
incremental  lines,  the  nuclear  whorls  smooth.  Color  corneous- brown, 
destitute  of  an  epidermis.  Whorls  6,  slightly  convex;  suture  well 
impressed.  Aperture  a  trifle  oblique,  oval,  livid- white  within, 
showing  the  color  of  the  exterior;  peristome  simple,  thin,  extremities 
joined  by  a  thin  white  or  brown  callosity;  columella  white,  flexuous, 
abruptly  terminating  in  a  thin  lamellar  plait. 

Length,  12i;  diam.  7 J   mm. 

Habitat,  Palolo  and  Halawa,  Island  of  Oahu. 

This  shell  approaches  the  preceding  S|)ecies  in  its  form ;  but  may 
he  readily  distinguished  by  its  thicker  texture  and  darker  color. 
The  habitats  are  also  widely  separated  and  the  animals  differ. 
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Amutra  tenniipiM,   n.  up.   PI   Xt,  Bg.  SI. 

Shell  dextral,  imperfurnte,  Bolid,  acuminalely  turreted,  spire 
conical,  apex  subacute;  eurface  luHtreleas,  covered  with  Homewbai 
rude,  irregular  incremental  strisi  the  embryouic  nhorle  very  fioely, 
radiatety  sulcated.  Color  li^ht-browD,  upper  wborla  darker; 
covereil  with  an  earlhy  brown,  fugadone  epidermis.  Whorls  7, 
somewhat  convex,  in  some  examples  slightly  margined  above;  suture 
well  impressed.  Aperture  oval,  oblique,  rather  small,  light-brown 
within ;  peristome  simple,  acute,  extremities  united  with  a  tbin  cal- 
losity; columella  sub- hi  plicate,  ligbt-brown,  tortuous,  abruptly 
terminating  in  an  oblique,  dentiform  plait. 

Length,  17;  dlam.  6^  mm. 

Habitat,  Kaala  Ml..  Island  of  Oahu. 

This  species  is  very  local  in  Its  habitat.  Its  only  cnngeDem  are 
the  elongate  forms  Amuiilru  Hvtckinmun  Pse.,  which  inhabits  East 
Maui,  and  Amitslni  moeida  Newc.  trom  the  island  of  Lanai.  The 
former  is  remarkable  ba  the  only  known  sinistral  species  of  the 
Amastra  section,  anil  is  also  distinguished  by  its  invariably  white 
aperture  and  columella  fold.  The  latter  species  is  characterized* by 
its  more  ohexe  form  and  peculiar  columella. 

Amaitra  naoa,  n.  «\>.     i'1.  XI,  Rga.  48,  411. 

Shell  deKtrnl,  im|)erforate,  rather  thin,  ovately  conical,  apex  suit- 
acute;  Burface  liistreleaa,  striateii   with   fine   iticremental    lities,  the 

2i   embryonic  whorls  finely,  radialcly  sutcalcd.     The  color  i 
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ntta  Pfr.  from  Oabu ;   8|)ei.*i(»i  pomessiu^  entirely   different  charac- 
teriffticK. 

(VMiimon,  but  very  local  in  itA  distribution,  in  a  l)elt  of  forest  land 
alKHit  4,0()0  feet  above  sea  level. 

Aaastn  amtiqua,  n.  up.    1*1.  XI.  fig.  47. 

Shell  foBvil,  dextral,  narrowly  but  deeply  |)erforated,  the  jwrfora- 
ti'Hi  fionetrating  almost  to  the  a|)ex :  solid,  elon^tely  (»vat<\  a|>ex 
^ubac'Ufe :  surface  sculptured  with  rude,  irre^iihir  lines  of  growth, 
the  a|H<*al  whorls  smooth.  Color  of  the  living  shi^ll  unknown. 
Whorls  t),  convex  ;  suture  well  inipres8e<l.  A[)erture  a  tritleobli<)U(\ 
Miblnnate:  |)eristome  thickened  within,  cohiniellar  margin  adnate. 
*liirhtly  expande<i  over  the  umbilicus,  extremities  somewhat  oinverg- 
intr  and  unite<l  by  a  thick  |)arietal  callosity;  columella  Hexuous, 
terminating  in  a  narrow  plait 
liength,  20;  diam.  12  mm. 
Habitat,   Ewa,  Island  of  Oahu. 

\W  recfive<l  this  siK'i^ies  from  Prof  A.  B.  I^yons,  <»f  Oaliu  Vol- 
l«nrf.  He  reports  that  he  found  at  Ewa  a  singular  atrumulation  of 
thtaM'  ami  other  fossil  land  shells,  huddled  together  in  one  s|)ot  in  a 
M  uf  soft  tufa-like  material,  at  an  altitude  not  fur  above  sea  level. 
The  existence  of  living  examples  of  this  and  the  following  s|)e<*ies 
now.  f»r  within  any  recent  |)eriod,  is  highly  impnibable. 

imitU  ▼•tutu,  n  8p.    IM.  XI.  t\n.  50. 

Shell  fo»(sil,  dextral.  imperforate,  solid,  ovately  conical,  ap4*x  rather 
tcute:  suriace  sculptured  with  somewhat  regular,  close  rib-stri:e  in 
the  direction  of  the  gn>wth  lines,  with  a  few  faint  <t«m*s  lines  ;  the 
enilimmic  whorls  radiately  sulcated.  C'olorof  living  shell  unknown. 
Wlir>rls  ♦>},  very  slightly  cimvex ;  suture  lightly  inipresHMl.  A|)er- 
turr  ninuately  oval,  a  little  oblique  ;  |><Tistome  flatly  blunt,  thirkentnl 
<*u  tlie  inner  e<1ge.  margins  united  with  a  thick  nill(»sity  ;  columella 
tl^-xiiou.**,  abruptly  terminatint;  in  a  small,  thin  [>lait. 

I>*ngth,  1*{;  fiiam.  7^  mm. 

Habitat,  near  Honolulu,  Island  of  Oahu. 

\\\\**  *|>e<'ie!«  was  alsf)  diwovered  by  Prof.  Lyons.  It  (Krurs  near 
*l*  Iwse  of  PunchlM>wl  Hill,  at  an  altitude  of  twentv  or  tliirtv  feet 
>tli>»\>  sea  level,  in  a  ctmglomerate  of  voleaiiie  tufa  and  sau<I  i*eniented 
^*KHher  with  carUmate  (»f  lime.  Prof  Lvons  thinks  the  shells 
BtQH  have  lived  near  the  s|H>t  where  they  an*  now  found  end^edded 
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in   the  rock,  as  tliere  la  no  BntUfiu'tory  whv   Io  itimiiiiil  fur  llieir 
tran^porlaliou  fntru  auy  dietauce.      11'  so,  the  eoiiditioiiB  of  dimMe 
wheii   ihe  sheila  flouri«faet)   in  tlint  liiciility,  niiwt  have   )>e«n  quitr 
different  from  those  of  the  present  time. 
Amaitrtt  Dfolottomtt,  n.  ip.    I'l.  XI,  6g.  5S. 

Shell  (lextral,  narrowly  but  deeply  perforatpd.  the  |*rf<inili'm 
pmietrntiiig  to  the  npex,  sumeirhat  solid,  oblalely  ^'lohiilnr  wilh  a 
short  ROiiica!  e[ure,  apex  acute;  nurfaee  Uistrcless,  sculptured  with 
close,  obliquely  desr.>iiding,  flexuouB  growth  lines,  which  beciitne  I'on- 
centric  around  the  umbilinis ;  th«  Hnd)ryonic  whorlf  smooth  or  nilli 
delicate,  mdiatioK  anlcations.  Color  brown,  darker  on  the  spire. 
WhorU  6,  the  upper  ones  rather  flat,  rapidly  increasing;  the  last 
one  lnr[;e,  forming  the  grenter  part  of  (ho  »hell,  strongly  angled  at 
llie  [loripherT.  the  untrle  beaming  nbniMt  obsidele  lowanls  the  ajier- 
Mirc  deHexed  in  front  ii  tritle  helow  the  <i:irinn,  snrfaoe  almve  rhe 
angle  flat,  slightly  couvejt  tuwardx  the  u|)erliire,  ami  roundi-d  Mow  . 
thr.  iui||[lc  :  sutnre  wpll  impn-nHid.  Aperture  very  oblique,  finuately 
circular,  a  small  segment  cut  off  hy  (he  pemiltiniate  whorl,  livid- 
white  within,  exhibiting  tlio  exterior  noloring  thnnigb  itJi  iinliiiliini*(t; 
peristome  rather  obtuse,  slightly  thickened  within,  unreflectt-d.  ex- 
tremities slightly  converging  and  uniteil  hy  a  very  thin  I'allosiiy: 
columella  livid-white,  broad  and  Hat,  lernnnaling  in  a  slight,  flexu- 
ous  plait. 

Altitude,  15;  diam    IM  mm 

Habitat,    Makaweli,  Islanii  of  Kauai. 

Animal  when  extended  in  motion  Aih  inch  in  lenglh;  jiosterior 
portion  of  foot  ta^^ering  and  very  short,  front  (wrlion  long;  head 
elongated,  ocular  and  laliinl  tentacles  widely  Ke|))M';iled.  Mnntic 
dingy-while  with  streiika  of  Muck.  Fool  verv  light  brown,  superior 
portion  uiid  sides  thickly  3lnd<led  with  regular,  dark  hrowii  ;.'rannla- 
tiuus.     'rentaclei<  long,  dark  brown. 

'I'bis  speciew   helongs  Io  the  siime  group  iis  Aiii'ii'Ir'i  ajili'iiii'i  I'se. 
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CV>lor  vory  <iark  brown,  tending:  to  a  lighter  sha<le  on  the  eU^vated  por- 
ti'»i»  of  the  lower  whorl.  Whorla-?,  the  three  Iowit  one?  stronply 
aupilate«l  a  little  below  the  sutnre,  the  last  one  with  a  (*onl-1ike  keel 
at  the  |>eripherT  ami  numerous  coarse  cross  stria*  above  and  below 
thf*  periphery;  suture  well  impressefl.  A |)erture oblique,  (donpitely 
«»val.  dark  purple  inside  with  a  satindike  lustre:  |>eri.<<t(»me  acute, 
not  thi(*ken<Ki  within;  columella  terminatinp:  in  a  long,  narrow, 
flex  nous,  pearly-white  plait. 

liHiirth  33;  diani.  17  mm. 

Habitat:   Ilalenianu,  Island  of  Kauai. 

litith  this  ?»|)ecii»s  and  Amastm  A'amiiVi^M  Newc.  are  charncterize<l 
by  the  long,  Hexuous  threaddike  colunudlar  plait  which  is  p<K*uIiar 
to  the  trenus  farfiia  of  Kauai.  Examination  of  the  animals  may 
pnive  them  lH>th  alterrant  forms  of  that  genus. 

The  s|)ecieti  i?*  ver)'  rare.  We  de<licate  it  to  Mr.  A.  Knudnen,  the 
young  naturalist  who  disc^overed  it.  Fie  writes  that  it  is  of  very 
limite«l  distribution,  l>eing  found  far  up  the  mountain  only  in  an 
tfiolateil  tract  of  wood  land  which  esca]ie<l  the  forest  fires  of  twenty 
years  ago.  In  three  days*  diligent  seareh  he  fonml  only  twelve 
living  examples. 

EXPLANATION  OF  PLATES. 

The  figures!  ty|)es  are,  with  the  exceptions  note<i  Udow .  in  the  col* 
l«iii»n  of  the  A(*ademy  of  Natural  Scien(*es,  In^aring  the  numl)ers 
«|Ui*te<l  in  |iart*nthesis. 

Platk  X. 

Achatinella  multizonata  Hahiwin  <<»r>,7()3i 

Achatinella  duddii  Baldwin  H>r>,7(Hh 

Achatinella   Eruestina  Baldwin  ((ir>,70<n 

Achatinella   luteost<»ma  Baldwin  ((>r).704,<i.'>, 70')) 

Achatinella    Lyonsiana   Baldwin  (Ori.ntKS) 

Achatinella   Lyonsiana  var.  (roll.  Baldwin) 

Achatinella   Lyonsiana  var.  ( <)r),<>!M  ) 

12.  13.   Achatinella   Lymaniana  Baldwin  (<*oll.  Baldwin  » 

14.  Achatinella  vespertina   Baldwin  (<>r),<»!M); 

16.  Achatinella  C^jokei  Baldwin  H\!)J\\)2) 


n 

rt.«  1 

itr*' 

V 

II  iM 

.    I. 

2. 

:{. 

4. 

•'i. 

t>. 

7, 

X. 

;♦. 

]i». 

11. 

1-BOC1.KD7MOS  OF  THF.  iC«DI!»V 

OF               [1S&- 

16. 

Acliadtiella  Anceyaua  Baldwin 

(66,707) 

17. 

18. 

Achatinella   Dolei  Baldwin 

(65,690) 

19. 

Achatinella  nivea  Baldwin 

(65,691) 

20. 

Achalinella  Horneri  Baldwin 

(65,702) 

21. 

Anhatinella  Horneri  var. 

(65,700) 

22. 

Aehatinella  Homeri  var. 

(65,701) 

23. 

Achatindla  mucida  Baldwin 

(66,708) 

24. 

Avhatinella  Hawaiiensis  Baldwin 

(65,695) 

2.-). 

Achalinella  Hawaiieu.il  var. 

(65,696) 

2(}. 

Achalinella   Hawaiieniit  var. 

(65,698) 

27. 

Achatinella  Theodorei  Baldwin 

(65,710) 

28. 

29. 

Achatinella  canaliculata  Baldwin 
Plate    XJ. 

(66,713) 

30. 

L.mmdl«  helvina  Baldwin 

(66,712) 

31, 

32. 

Amastra  pullata  Baldwin 

(65,715) 

33, 

34, 

35.  Laminella  depicta  Baldwin 

(66,711) 

36, 

37. 

Amastra  umbruea  Baldwin 

(66,714) 

38. 

Aniaatra  rubicunda  Baldwin 

(66,719) 

39. 

Amastra  undata  Baldwin 

(65,722) 

40. 

Aniastra  badia  Baldwin 

(coll.  Baldwin) 

41, 

42. 

Amiuitra  pellucida  Baldwin 

(65,721) 

43. 

44. 

Amastra  Kniidseni  Baldwin 

(65,725) 

45, 

46. 

Amaatra  breviata  Baldwin 

(66,723) 
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OBtnVATIOVS  OH  THE  DEHTITIOV  OF  ACHATIKSLLIDJB. 

HY    H.    M.   UWATKIN    AND    HKNKY   81ITKR,    WITH     PRKFATORY    NOTK 

BY    II.    A.    PIL8BRY. 

The  «Jentitioii  of  the  Aehatinelluiu'  has  already  \yeen  investi^ted 
hy  llevDemaDD'  and  by  W.  G.  Rinney.  The  latter  author,  in 
c(i-o|M*nitioii  with  Thomas  Bland,'  has  published  several  papers 
u|ii»ii  the  subject,  and  to  him  is  due  the  credit  of  discovering  that 
within  the  group  commonly  known  as  Arh^ineila,  two  extremely 
<litlerent  lyp(«  of  dentition  exist 

Tlie  first,  including  Achaiinella  n.  4r.,  Part iiiina  and  TomaieUina 
i« rlianicterize<l  by  an  excessively  delicate  jaw  (which  \^  complet<'ly 
ki4  iu  potash  preparations^  and  teeth  arrange<l  ei\  chevron,  in  very 
uUi<{ue  transverse  rows,  all  of  the  peculiar  form  shown  iu  Plate  XI, 
til!.  o2,  and  found  also  in  Athorarophorns,  etc.  The  shells  of  this 
LTJiip  are  gliissy  or  brilliant,  and  the  animal  is  arboreal. 

Tlie  lecoud  ty|w  is  seen  in  the  groups  Amantra,  jAibiMi,  Xeu^ 
'^nnhiit,  Ijiiminelbi  and  h'ptachatlna.  Here  the  jaw  is  strong<T, 
arrhi^i.  an«i  smooth  or  striate.  The  teeth  are  arranged  in  nearly 
•triiirlit  transverse  n>ws,  and  are  of  the  type  found  in  Achat  inn  anci 
//mmi'/i/j.  differing  from  the  teeth  of  Ilelicidie  in  the  narrowness  of 
tii^  rliachidian  row  (see  PI.  XI,  fig.  5(>).  The  shell  is  dull  in  the 
majority  of  the  species  of  this  group,  and  the  animal  is  in  most 
*'*>*!*  terrMftrial  in  habit 

\\\M  to  the  last  in  dentition,  but  distinct  in  its  stnmgly  ribl>€Hi 
ja«.  if>  th<*  genus  Curclia,  which  thus  constitutes  a  third  primary 
ennip  ot'  A(*hatiuellida'. 

TbfN^*  three  grou|w  are,  there  can  l)e  no  reasonable  doubt,  of 
xrt»TU'  rank,  and  will  bear  the  following  names: 

1  <f«*iius  .\<*ifATiNKLLA  Swainsou,  1828.  Omtains  the  se<*tionHl 
•livuHinii  mentioned  aliove,  with  some  others.  Of  this  generic  term. 
//*>/W#  r  of  Pease  and  F'ischer   is  a  synonym.     There  is  no  reawn- 

M»lak    III..  IMW.     A.  hulimmd^s. 
'  AfiiwUor  tlif  Lycvum  of  Nat.  libit  of  Ni'w  York.  X.  p.  Sll.    1H73;  fhiil. 
YI  V  ItU;  AauAbofUieS.  Y.  Add.  Sci«*n<*CM.  III.  pp.  Mi.  IfO. 
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r  reviving  Ffniwac's  term  Helitderes,  tor  it  wu  »  *^ 
ii  generic  or  aub-generic  nnme  by  F^rusaac,  taA  ' 
Ite  use  would  open  the  door  to  an  endleea  eer%  ' 
:nen<:lature,  att  any  one  who  examines  F6ruBB»-^^ 


lciiatina  Gould,  1848.    Cont^na  Amagtra,  .V*"' 


able  escuw 
intendeil  a 
ira{>ro[>er  in  form. 
of  vn.;,rarie8  in   noi 
original  pnblicatioi 

2.  GenuB  IiKptj 
ffimhia,  etc. 

S.   Genua  Carelia  H.  and  A.  Ad.,  1855. 

The  relatiouahipA  of  these  genera  and  their  But^nera  will  pK'^^^ 
ably  1)6  decided  by  a  atiidy  of  their  ^nitalia,  which  the  writer  hc>(-^ 
to  iinilprtake  later;  and  theae  data  will  also  aid  in  deciding  whetV''^ 
the  Achatinellidie  conatitute  a  Beparste  family,  or  are  merely"" 
(liviaiou  of  Achatinidie. 

The  following  nole^i  materially  increase  the  list  of  species  of  wh  '* 
the  dentition  ig  known,  and  tend  to  strengthen  the  views  advaDC^^~~ 
by  Hinney  in  the  publications  noticed  above. 
The  Dentition  of  the  A  ch  a  tin  ell*;.    By  H.   M.   Gwatk*^ 

iMolUisroiix  raduliv  are  in  general  fairly  uniform  in  the  species  o"^^ 
genus,  and  form  a  very  trustworthy  character.  The  chief  anomal "» 
are  in  a  few  families  like  the  Buccinid:c,  where  the  individual  var'^ 
tiou  ia  greater  than  the  specific,  aud  \a  a  few  species  where  radulie 
two  or  more  types  are  found,  like  I'hasUmella  and  CaUiottoma  am»  ^^ 
the  marine  genera,  BiiUmulii»  and  ('ifliiidrella  aniong  the  terrestri^^ 

Afhnliiii-lla  is  a  conspicuous  instance  of  the  latter  class.      We  H^^ 
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All  ibew  are  practically  imlistinguishable,  except  that  those 
fiiarki*«l  with  aii  asterisk  seem  to  have  a  central  tooth. 

<  U  J.  .law  arcuate,  strong,  not  ribhecl.  liadula  ohlon^,  not  wide. 
Terth  f)ua(lrate,  in  nearly  straight  rows.  Centrals  small,  narrow, 
?oni<*tinies  faintly  tricuspid;  laterals  larger,  bicuspid;  marginals 
liiouspid  or  multicuspid  as  in  Helix. 

To  this  section  lielong: 


AchathttHa  nwhnUiH  Newr., 

%.h* iriitn  liald.  .ij.l^L* x  tOit=^7,osf) 
I.  hihin(a  Nt'WC. 
.1.  MiiJttfrfi  Newc. 


A.  nam  I  Bald. 

M.  ptiUata  Hald.,'.v.y.^>.v.r .'/.'/ — ',/i4.i 
A.  sif/iifftriM  Hartni. 
A,  timhroMU  liald. 


Here  a<;ain,  though  there  are  small  differences  in  the  nnml»er  of 
i«i*th,  the  varietiei*  of  sha|»c  arc  very  triHing.     The  centnil  toi»th  of 
A.  hrlriwt  itf  a  little  wi<ler  than   usual,   and   the  marginals  of  .4. 
umbnuui  take  a  fieculiar  form;  but  neither  of  these  variations  seems 
im]iurtaut. 

«»N    riiK    Dkntition  ok  home  nkw  8pm'IF>«  of  IIi:ij(TKK.     By 

Henry  Sutek. 

Siuic  time  ago  Mr.  D.  D.  lialdwin  kindly  K*nt  me  the  animals  of 
^»iiM*  h|ieeit'2i  of  lleiirUr  for  examination  of  their  dentition,  and  I 
liereHith  give  a  short  refiort. 

Itlieur  (Aptzi  Cookei  Kaldwin. 
ItUcttr  iBnlimtlU)  Lyontiana  Baldwin. 
ItUittr  I  Partaliaa »  Dolti  Kaldwin. 

Tln*M'  ihrw  speeie.*^  |)erfectly  agree  in  the  |K*culian(y  of  llieir 
•IcQtitioii.  There  is  no  jaw,  only  a  chitiiious,  transparent  membrane 
1*1  XI.  tig.  «V»,  a,  covering  the  \\\m.  The  raduhi,  IM.  XI,  fig.  55,  b, 
^nm^  a  tul»e,  compressed  sidewise,  with  numerous  folds;  |>art  of  it 
)*  Itciit  backward  anteriorly,  forming  a  (H)llar.  The  teeth  of  the 
niluja  ri.  XI,  tig.  52,  X  1  X,  form  oblique  rows  at  an  angle  of 
il^Mit  ^o'  .  The  rhai'hidian  tooth  is  long  and  slender,  with  a  small 
^H'tiuii  luid  two  niinutt*  cutting  |M)ints  in  //.  /^//oiMiVn/'i,  no  retier- 
tMi  nmlii  lie  i^eeii  in  the  two  other  s|H'eies.  The  laterals  and  mar- 
k'limJH  are  all  alike,  the  denticles  varying  in  numlH*r  from  five  to 
*ii.  ill  the  last  marginals  fnmi  four  to  two;  thesi'  teeth  V(Ty  mu(*li 
f^uMe  the  marginals  of  Stin-inrn,      The  dentition  is  the  same  in 


ig    U>  different  sections  i 


aU  the  ihree  species,  though  they  belo 
HrJU-ttr,  ftll  of  which  are  arboreal. 
Helietat  (Amaatrt)  mbianiidii  Baldvrin. 
Hclieter  i&inatlrk;,  n.  ap. 

These  twii  Bpecles,  belonging  to  the  same  seotioD,  difler  very 
much  ill  ilentilion  from  the  fure^oitiK  ^pedea.  The  jaw,  PI.  XI, 
lig.  54,  ia  nolid,  dark  lirowii,  hurve-shue-ehnfied,  and  beautifully 
tinel}-  etriflted  vertically.  The  radula  is  tongue- shaped,  the  t««th 
urratigt^d  in  aluioet  straight  traneveree  rowe,  and  they  nre  vary 
mudi  the  same  in  both  apeciea,  varying  uuly  In  their  Dumber.  Thue 
Amiulra  ruliiciuida  has  the  formula  18.10.1.10.18  and  Amunlra 
n.  sp.  22.12.1.12,22.  It  is  hardly  ueeeseary  to  give  a  description 
of  the  raduht.'.  fig.  &(i,  showing  the  must  chnract«ristie  teeth  of  A, 
ruhicunila.  It  may.  however,  be  mentioned  that  the  rhachidiau  aud 
the  laterals  resemble  somewhat  those  of  Achaliua,  but  the  warginalB 
are  pectinate.  The  species  of  Ama^tra  arc  not  arboreal,  hut  live 
iin  the  earth. 

Christchurch,  New  Zealaod,  August  8,  ISM. 
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OH  THE   YABYIVO    HARES    OF   WA8HIH0T0H    AND    BRITISH 
COLUMBIA  WITH  DE8CRIPTI0H  OF  A  NEW  SUB-SPECIES. 

BY   SAMUEL    N.    KHOAD8. 

In  the  determinatioD  of  the  relationships  of  the  Varying  Hare,  Le- 
f>tJLS  americanuSy  of  interior  British  Columhia  it  became  necessary  to 
Handle  a  larger  number  of  specimens  of  this  group  from  west  of  the 
Rocky  Mountains  than  has  hitherto  been  avaihible  for  study.     This 
material  includes  typical  Specimens  of  L.  wushw(jioni  from  near 
t^iipet  Sound,  four  winter  skins  and  ten  skulls  from  near  the  Suocjual- 
ixiie  Pass,  Washington,  and  four  skins  and  six  skulls  from  Hoi)e,  B.  C, 
kindly  loaned  me  by  Mr.  Outram  Bangs.     It  is  to  be  regretted  that 
j* dimmer  specimens  of  the  Cascade  Mountain  form   from    Washing- 
ton were  not  available  as  it  is  impossible  to  establish  their  relations 
to  typical  ivashingtoni  in  any  other  way.      On    this   account    these 
notes  may  be  considered  as  merely  preliminary  to  a   more  thorough 
investigation  of  material  now  being  collected  in  these  regions. 

A  comparison  of  a  large  series  of  skulls  from  the  Cascades  and 
lowlands  of  Washington  convinces  me  that  washingioni  is  specifi- 
cally distinct  from  ainericanus  and  it  is  probable  that  the  form  of 
^ivashingtoni  found  in  the  higher  Cascades  is  a  well-marked  race. 
The  cranial  characters,  taken  from  average  adult  skulls  from  Maine 
and  Puget  Sound,  which  separate  nmericanus  and  watihingfoui,  may 
^  thus  stated. 


L,  americanus 

F^oetorhital  processes  wide,  and 
^ai'iug  their  internal  posterior 
"^argiiiH  curved  outwardly,  their 
Mots  directed  outwardly  and 
^Idely  separated  from  frontal 
^nes.  Supraorbital  processes  of 
^'^otals  strongly  developed  into 
*  ®pur  directed  outwardly  for- 
ward and  forming,  with  the  post- 
^^«ital  process — an  anvil-sha])ed 
prpinoutory  on  each  side  the  fron- 

^Hcisive  foramina,  together 
lortijiyg  a  regular  isasceles  trian- 
Ri^  the  double  crenate  base  being 


L,  washitigtotii 

Postorbital  processes  slender, 
the  posterior  margins  straight  or 
incurved,  their  points  directed 
within  tlie  lateral  sutures  of  the 
frontals,  and  in  older  s|)ecimeu8 
nearly  touching  them.  8uprai>r- 
bitttl  margins  of  frontals  serrate, 
sometimes  with  a  single  rounded 
notch. 

incisive  foramina  jointly  form- 
ing a  liastiite  ligure  with  rounded 
a|)ex  and  basal ly  narrower  tiian 
at  its  median  diameter.  Great- 
est triturating  width  of  molars 
4.2  mm;  basilar  length  of  skull 
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L.f 


L.  washmgU 
f/A;  zygomatic  width 


;  great-' 
outer  ftlveoli 
xiUatlot  20.7. 


Ibe  wJdeHt  |tarli)ftbeirex|>aiiHiun, 
mid  the  liiitx  aeutel.v  pointed. 
CireattMt  triturating  width  nf 
iiiolare  5  mm;  baHilur  length  of 
Hkutl  58;  i^.vgoiiiatic  width  H7; 
greatest  uuier  distance  between 
alveolar  wuIIh  of  right  and  left 
maxiliarieH  •2AJ}. 


It  will  be  seen  that  tlie  mular  and  ineiaor  dentition  of  ivmh'mg-" 
dmi  IB  relatively  much  weaker  than  in  skulls  of  americaniii  of  the 
i<ame  »he,  with  a  currespouding  narrowing  uf  the  palatal  mid  roBlral 
area  and  a  correH|>oiu)ing  change  in  the  shape  of  the  incisive  fora- 
mina, the  constancy  of  whiub,  coupled  with  the  peculiarity  of  the 
frontal  process,  is  to  my  mind  <|nice  sufficient  for  a  specific  separation 
of  the  I'aciKc  and  Atlantic  coast  representatives  of  this  groui>. 

The  following  diagnosis  is  of  a  hare  whose  cranial  characters   are 
distinctly  the  same  as  those  of  skulls  of  (inieriaout*  from  Maine: 
LepoB  BiDflrioBDa*  aolnmbiaiiaii  null  ap.  iiuv.  'I>pe,  ail  9  .  No.  ML',  Col.  of  S.  N. 

Rhuail*,  Vcniun,  It.  Columbiu,  Col.  Iiy  S.  K.  UIioihIh,  July  ^,  1H93 

JJegcrqjtioii.  Hize  of  avera^^e  />.  umeriaiiiug.  Summer  pelage, 
ahove,  liglit  tawny  gray,  lilackish  on  rump,  tail  and  anterior  border 
terminal  of  ear-s  anterior  base  of  ears,  crown,  cheeks,  upper  fore  leg 
sides  of  hams  and  njtper  surfaces  of  leet  light  rusty,  soles  of  feet 
sooty.  Inner  fore  und  hind  legs,  lower  head,  li|iB,  breast,  fore  part 
of  abdomen  and  Hpot  in  torehead,  white.      Lower    neck    like    back. 
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iitKrtiMif  ffimTi''vffiiij<  tm»t  of  the  llfM^ky  Mouiituiiit<  l»y  it^  ^rayiiese 
:mii«l  »l must  total  lack  of  ri I fou8  aliovt*.  From  tlie  Kockv  Mountuiti 
:tiM)  i':i>t  ('a^tiiK' form  which,  for  pri'seiit  |>ut'|»oHit4,  may  Ih;  called 
'•«iin/i,  the  color  of  the  feet  is  a   (liHtiufrui»<hiii^   charucter,    while,  at 

•-^mjfiared  with  tnuhiHfjhui^  the  ditlereiicetf  in  cH>lor  and  nize  are  ob- 

viuuzi  enough  to  need  no  i*omment. 


|H 
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KV    i^AMUEL    N.    BHOAFtS. 

Pennsylvaiiift  eiijov»  the  distinctiouof  bein;;  the  scene  of  the  most 
easterly  rmige  of  the  bnttUlo,  Jtixon  lii.wn,  id  North  America.  Dr. 
J.  A.  Allen,  whose  excellent  inenuiir  on  the  American  Bisons  fur- 
nishes the  best  data  iin  this  suliject,  has  conclusively  proved  its  cs- 
istcnce  np  to  the  liegimiiug  nf  lliis  century  ae  far  east  us  Butfiilo 
Valley,  near  Lewishurg,  in  Union  County.  The  last  huflalo  killed 
in  that  region  was  shot  hy  Col.  Jolin  Kelly.  ■■al>ont  1790  or  1«00," 
on  the  McClister  farm  adjoining  liis  own,  and  sitnate  in  Kelly  tuivn- 
ahip,  about  five  miles  from  Ijewistmi^.  CV>1.  Kelly  stated  that  an 
old  Indian  named  Ijogan  informed  him  ut'tlie  former  abimdanee  of 
bnfTaloes  in  this  valley.  In  the  map  of  ils  distriliiition,  T)r.  Allen 
pra^aically  limits  the  range  of  the  linfiiilo  in  the  Keystone  Stale  to 
the  conntiy  drained  by  the  Alleghany  ami  Monongaheia  rivers, 
which  includes  the  region  west  of  the  Alleghmiy  ri<lge  on  the  soulh, 
and  on  the  north,  frojn  a  point  in  Clearfield  county  to  the  eastern 
shore  of  Lake  Erie,  westward.  The  movement  east  of  this  area  i$ 
supp>sed  Lo  have  lieen   limited    to  the    mouiilain    piteses   extending 
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«e<>nihi  upper  molar  of  a  hieoti  found  at  I'itttftoii,  Luzerne  Co.,  Penn- 
sylvania, in  aMM  km  a  tion  with  the  remains  of  the  niaj<to< ion  and  tbt»il 
h^ink*.  Tlii8  he  identified  as  l>eh)n^ing  to  the  extinct  Hinon  Intijrtnui. 
I>r.  Allen'  iroutendd  that  this  tooth  not  only  lacks  the  accessory 
i\>lunui  chani<*teristic  of  the  genus  Himn  hut  ''it  is  in  any  case  too 
^^lall  for  a  t(»oth  of  HIisoh  intlfronH,**  and  thinks  it  '^undoubtedly 
refvrahle  to  the  extinct  munk-ox/'  Having  examined  the  speci- 
men in  question  and  conifmred  it  with  ixirrei'ponding  teeth  of 
HiMtH-himm  and  the  ty|>es  of  extinct  muskox  in  the  museum  of  the 
Acailemy  of  Natural  Sciences  of  Philadelphia  I  lind  that  this 
PittAton  S|K.»cimen  is  very  much  worn,  the  triturating  surface  hav- 
ing reaelie<l  to  the  alvinilar  hnse  of  the  enamel  on  the  anterior  and  |K)s- 
terior  M<le:4.  The  root^  of  the  tooth  are  intact,  and  conifmrison  with 
a  <vrres|MMiding  molar  removtMl  f^)ni  the  jaw  oi  an  adult  Hit^on  hijtoit 
fnmi  Ttah  shows  that  the  Pittston  s)>ei'imen  is  not  nuiterially  larger 
than  the  one  from  Utah.  Owing  to  the  wearing  of  these  molar 
U'^ih  their  triturating  surface*  changes  from  an  ohlong,  twice  as  long 
Mi  wide,  to  a  nearly  s(juare  figure  of  nearly  twicv  the  triturating  area 
«><ren  in  the  t(*eth  of  a  younger  adult  animal  of  same  size.  Dr.  Iieidy*s 
<iver»iglit  of  this  fact  was  prohahly  the  reason  for  his  identification  of 
the  Uioth  as  that  of  liison  Ititifnm,*,  to  whieh  s|>ecies,  it  may  l»e  re- 
mmrkeiL  he  had  referreil  larger  S|)ei*imens  of  the  smaller  II.  tnititnnif. 
lutliis  re9(|)ei*t  Dr.  Allen's  |)osition  is  sound;  the  tooth  is  too  small 
lolielong  in  latifi-oiiJt, 

On  the  other  hand  it  is  im|M»s8ilile  that  the  tiioth  Udongs  to  the  ex- 
tiiKt  iuusIchix.  the  corres{)onding  m«ilar  in  that  animal  l>eing  nearly 
t«ict  as  large  in  the  ty|)e  s]KM*imens  pre.^erved  in  the  Museum  (d'the 
Acauli-iiiy.  The  accessory  cusp  of  tint  molars  <»f  Ovihn*  rfirij'rom*  la 
«'veu  more  prominent  than  in  Biium^  »o  that  the  lack  of  thi.*-  cusp  in 
tkf  I'ittdton  s|ie«'imen  as  eHin'tually  removes  it  fmm  one  genus  as  from 
tbe(i|lit;r,  and  I  am  inclinetl  to  consider  the  oval  median  islet  in  the 
'|«^men  aM  representing  an  abnormal  displacement  of  the  acin^isory 
•■^I'of  the  genus  Ipl»ni.  If  this  is  gninted  the  other  characters  in- 
•licate  it  to  lielong  to  liiMfU  hlnitn. 

^H'interent  in  this  connttction  are  the  first  and  tliinl  lower  molars 
"^  An  adult  biiMHi,  evidently  fn>m  the  same  indiviilual,  whi«-h  were 
•"»iihI  in  the  c«»lle<lion  of  the  Academy.    Thest*  are  mountiMi  togither 

'  Thm  Amcricau  BiwoUB,  p.  12. 
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oD  a  card  with  the  name  "B'l'Ofi  A 
Pa."     AucompanyiDg  them  is  a  amall 
which  reads:    "With  the  fossil  t«eth  fr 
ently  more  receot.   Biimii  Ai 


[1895. 

DeKay,  Luzerne  Co., 
■MtA  iu  Dr.  Leidy's  writing, 
in  \Aiierae  Co.,  but  appar- 
J  have  compared  theK  with 
epecimeDB  of  the  recent  aDimal  and  find  them  to  be  apecilically  iden- 
tical. 

Waiving  the  ijnestiou  of  the  real  statUM  uf  the  tooth  figured  by 
Ijeidy  from  this  locality,  we  may  safely  rest  the  eastward  extension 
of  the  habitat  of  iJuwK  frtsDii  t'rum  Leiviaburg  sixty  miles  along  the 
north  branch  of  the  Susiiuehannu  on  the  two  lower  molars,     i, 

In  the  report  of  the  Pennsylvania  Geological  Survey  for  1887, 
Dr.  Leidy,  in  a  paper  ou  limestone  cave  fossils  uf  the  State,  makes 
the  following  statement  in  relation  to  certain  l)oues  fonnd  iu  Hart- 
man's  cave,  Monroe  County: — "With  the  remains  of  existing  uui- 
mals  are  those  of  a  few  s|)ecies  which  uo  longer  live  iu  Pennsylvania 
*  *  *  represented  by  a  flaw  jaw  fragments  ami  teeth  of  the  wooil- 
land  reindeer,  Rungifrr  cinfrou,  aud  a  lower  jaw  fragmetit  with  the 
last  molar  tooth  of  the  bison,  Ji.  AiiUTiamus."  This  jaw  fragment 
and  its  accompanying  t'jotb  are  in  the  collection  of  the  Academy. 
They  belonged  to  a  full  grown  animal  in  itii  early  prinij:.  The  crown 
uf  the  tooth  lias  apparently  Ireen  charretl  and  crumbled  by  lire  in 
the  same  manner  art  other  liones  from  this  cave  which  surrounded 
and  lay  within  the  Bit«  of  an  ancient  fire  |)lacc  in  the  suiterficial 
layers  of  tlie  oave  Hoor.  The  nnindiblc,  w  liich  is  alxmt  four  iuciies 
»  the  ulveoli  of  the    thre 
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poirC;ion  is  five  iuches  long  superiorly  and  presents  an  unbroken  up- 
surface  three  inches  wide  at  base.  The  greater  portion  of  the 
rior  surface  at  the  base  is  also  intact  but  the  anterior  and  in- 
feirior  surfaces  have  been  destroyed. 

Tlie  greatest  vertical  diameter  of  the  core  may  be  approxi- 
nia.t;^<l  at  three  and  one-half  inches,  the  horizontal  being  slightly  less. 
F^rc^m  the  disposition  of  the  deep  longitudinal  grooves  on  its  unin- 
jvir-€»r<l  surface  this  core  was  probably  eight  or  ten  inches  long. 

'X'liese    measurements    indicate    an    animal   much    larger  than 

t\\&       largest  existing  bison    in  America   and  approximate  the  size 

of       the    smaller    extinct    bison,     Bumi    anti/pius    of    Leidy    and 

^lleti.     A  remarkable  character  of  the  Durham  cave  specimen  is 

iotiiicl  in  its  curvature  and  the  relative  position  to  the  frontal  plate. 

Tlie     superior  longitudinal  profile  of  the  core  is  regularly  convex 

throughout,  forming  the  arc  of  a  circle  whose  radius  is  about  twelve 

inelies ;  the  posterior  profile  viewed  from  above  is  slightly  concave, 

the  a.uterior  is  broken,  but  the  direction  of  the  grooves  show  it  to 

have  \\eei\  convex.     The  superior  frontal   arch  viewed  from  behind 

is  «Ughtly  depressed  from  the  base  of  core  towards  the  median  line  of 

the  skull,  but  at  a  distance  of  one  and  one-half  inches  it  rises  to 

^  point  which  would  touch  the  continued  arc  of  the  superior  profile 

<>f  the  core.     The  superior  base  surface  of  the  core  is  very  fiat, 

<l^cribing  in  a  breadth  of  three  inches  when   viewed  along  a  line 

^^  ^^ght  angles  to  the  skull,  a  regular  arc  whose  radius  is  six  inches. 

^he    line  of  division   between   the   base  of  core   and    frontal    bone 

lacks  in  a  remarkable  degree  the  osseous  rugosity  and  prominence 

8^u    in  the  other  meml>ers  of  this  genua.     It  this  core  belongs  to 

^"G  left  side  of  the  skull,  it  very  closely  resembles  the  style  of  horn 

*^n   in   Bubalus  huffehis  (Blum.)  in  which  the  drop  of  the  horn 

'8    Uniformly  downward   and    backward    from    base   to   ajiex,   the 

skill i  and  horn  cores  forming,  when  viewed  from  l)ehind,  a  regular, 

obtiijjely  parabolic  arch.     Should  it  prove,  however,  that  the  speci- 

™^n   l)elong8  to  the  right  side,  the  drop  is  a  forward  one.     There 

^  ^  suggestion  of  the  genus  OvihoB  in  the  flatness  and  downward 

K^>wth  of  this  horn,  but  a  comparison  of  it  with  O.  moschatfiH,    O. 

ciirijro?!^  and    O.    bomhifron^  shows   a  radical   difference.     From 

w*o«c/ia(fw  it  is  at  once  distinguishable  by  its  narrowness  and  smooth- 

^^  at  base  of  core,  by  its  greater  convexity  and  by  the  width  of 

i^terooroeal  diameter  of  frontal  bones  ;  from  cavifraiis  by  the  lack 
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of  any  marked  depression  of  the  inten-nrneal  plate ;  from  bomb'ifroni 
liy  its  inuoh  greater  size  and  l>y  the  flatness  of  horn  core  at  superior 
l>ase,  which,  in  Imnbifroiii',  is  Liglily  arched  as  in  Binon  himn. 
The  horn  is  rIro  less  aliruptly  depressed  than  in  liomliij'niiis,  in  this 
character  l>eing  intermediate  between  tl)e  lop  honied  type  of  Ot'ibui 
and  the  erect  type  of  bison,  li.  pall/roiiit  Iteiuji  in  turn  an  inter- 
medial«  ty|>e  iielween  the  Durham  cave  a|>ecinien  and  B.  antlqinu 
mliich  forms  the  last  step  towanl  the  now  existing  H.  bi*iin,  the 
apical  portion  of  whose  horn  cores  is  vertical  when  the  skull  is 
poiBetl  at  the  normal  fatrial  angle  of  forty-five  degrees.  The  striking 
peculiarities  of  this  fossil  ap|>ear  to  me  siiHicieDt  to  warrant  a  new 
specific  name.  I  would  pro|)oae  Bison  AppAi.ACHrcoi.rs  sp.  nov.. 
Type,  No.  29,  f^l.  Aciut.  Nat.  Sciences,  Fliila..  Durham  Cave, 
near  Ri^elsvslle.  HucksCo.,  Pa.      Post  pliocene. 

Regarding  the  question  of  the  existence  of  H.  bhon  in  the  valleys 
of  eastern  Pennsylvania  since  the  advent  of  the  white  man  in 
America,  it  is  proluible  that  it  had  l»een  etfectually  driven  from  the 
Delaware  Valley  long  liefore  that  date. 

Indeed,  from  the  scarcity  of  \\si  remains  and  the  al)sence  of  reliable 
tradition  of  its  presence  in  this  locality,  it  is  unlikely  that  this  species 
wiia  ever  more  limn  a  straggler  in  the  r^Jons  east  of  the  Susque- 
hanna Kiver  drainage.  It  is  not  unlikely  that  the  Carlisle  cave 
specimens  will  he  found  to  l>elong  to  the  same  species,  as  originally 
identified  by  Prof.  Baird. 
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May  7. 

The  President,  General  Isaac  J.  Wibtar,  in  the  Chair. 
Thirty-one  persons  present. 


May  14. 

The  President,  General  Isaac  J.  Wistar,  in  the  Chair. 

"Thirty-five  persons  present. 

The  <leath  of  Eekley  B.  (>)xe,  a  nieml>er,  was  announced. 

Dr.  V^ickers   Oherholtzer    read  a  pai)er  on  the  geology   of  the 
Islsind  of  (Eland.      (No  abstract). 


May  21. 

The  President,  General  Isaac  J.  Wistar,  in  the  Chair. 

Fifty-five  persons  present. 

The  death  of  Henry  John  (barter,  of  Ix)ndon,  £ng.,  a  correspon- 
dent, was  announ(^d. 

The  following  papers  were  presented  for  publication  : 

'"The  Extinction  of  Species.'*      By  Charles  Morris. 

••Synopsis  of  the  Stizini  of  Boreal  America.*'      By  Wra.  J.  Fox. 

**  Prot^jptychus  Hatcheri,  a  New  Rodent  from  the  Uinta  Eocene." 
By    Wra.  B.  Scott 

** The  Jelly-like  Secretion  of  the  Fruit  of  Peltandra  undulata." 
By  Ida  A.  Keller. 


May  28. 

The  President,. General  Lsaac  J.  Wistar,  in  the  ('hair. 
Thirty-one  persons  present. 


i 


l-RIKKEIHNflS  Ol-  TIIK  ACAPKMV  OF  [IRflS. 

iir  Joliii   Iliiwnrd  Iteilfielil.  I>v  Thomas  Meehaii,  was 


present*!*!  fur  pnlilicntini). 
Wni.  J.  Oillespi.',  ME). 

Tlie  foUoH'iiif;  were  onlen 


>ikI  H.  v..  Orifiitli.  M.D.,  were  elected 
(1  bi  lie  prirtleil : 


% 
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THE  PRTORITT  OF  THE    VAME8  CALLISfiB,   AOLAIA  AWD  CAL08PIZA 

AVD  THSIB  USB  IV  OBVITHOLOOT. 

BY    WITMKR   HTONK 

Alih«Mif;h  tho  name  (^i/lixte  \\nn  lon^  l>6en  in  ^onoral  \i9e  for  a 
tanr**  poiniA  nf  South  Ainerioan  tana^rH,  u  careful  examination  into 
it.«  tii«t4»rv  Heeni8  to  show  that  it  in  untenable  in  this  <*onneotion  and 
fhnt  We  muot  ailopt  in  \i»  8tea<l  the  name  (\iloHpi2a  prnpf^^e^l  by  G. 
i:   Gray  in  1M40. 

Th«*  binln  which  conntitute  thin  ^nu8  were  separateil  fn>m  the  ohl 
::*MMi!4  Tnwigrti  almo!«t  ffimultaneouBly  by  two  authors,  lioie  |>n>|Mifiing 
tor  tliem  the  name  ('alHi*ir  (Isia,  1^20,  p.  974)  and  Swainnon  the 
riauM'  Atjhiiti  (YahA.  Jour,  iii,  1827,  p.  *U7). 

In  1H4(|  (i.  K.  Gray  establisheii  another  name  f<»r  the  tuime 
::n*ii|«(:  i\ili^phn^  <  Lint  of  (ienera  of  HinK  p.  44)  stating  that 
lii»ih  the  pr6vi(Mi8  names  were  pre4Mvupie<)  by  i'tillistus  li<»nelli,  181.S, 
III  4  4ileo|iCeni  and  Aijhru  Ixnireiro,  1780,  in  l^)tany.  (^almnis 
:i«lM|»te(l  (trayV  name  emending  it  into  (  Vi/Zok^h' j/i  but  subKe^pient 
Mriu*r}<  have  continued  to  use  f  Vf///'x/#  though  S4*veral  of  them  have 
•iiiHiivide«l  thegenur*  and  pro|Mi8e4l  neveral  additional  names  for  their 
jroii|»»  which  are  generally  c«>nMidere<l  as  synonyms.  However  we 
niny  n'ganl  the  reaBcins  which  infhience<l  (iray  in  pn>|M»sing  the 
name  i  **$ltntjtizn  there  is  certainly  no  question  but  that  there  an*  other 
fnrts  in  the  <*ase  which  com|)el  us  to  adopt  his  name. 

><>me  tim«*  agf »  Mr.  T.  S.  l^ilmer  <*hII<m|  my  attention  to  the  fact 
that  thf*  name  i'alliitta  had  l»een  pro|M)sed  by  l*oli  in  171M,  for  a 
j-Hfius  of  nndlusks  and  lufketl  me  to  examine  the  referencv  in  PoliV 
Work  to  which  he  had  not  airiness. 

With  the  ai««i.Man<*e  of  l*n)f.  H.  A.  Pilsbry.  ( '«»ns(Tvator  of  tlie 
<  «Mich(dogi«*al  Section  of  the  At'adcmy,  I  have  mrefully  studie<l 
tb«-  history  of  this  name.  It  wa.*'  baseii  by  Poli  (Tcstatva  utriustiue 
^i«'di:«\  V«>l.  1,  IntHNluction,  p.  *S0)  u|M»n  the  animals  of  several 
-j»^-u««  *%{  IViMtn,  Mtirtm^  etc.,  and  was  sidiseipiently  rcstrictiMl  by 
M<M*r«*k  uho  tixe<i  IWhm  rh'ume  an  the  tyjie.  SulM«e<|uent  concholo- 
pMU  have  umhI  the  name  in  a  variety  of  ways  but  a<xx>rding  to  the 
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'cenis  tImL  Jl  mu^t  he  tulnpteil   t'ur 
ri  BnH  111  any  wwe  it  precludes  llip 


present  rulea  of 

the  genus  uon  knrmn  as  (^^ftirt 

use  of  CfiHtstf  in  oriiitholi)g)'. 

As  regards  Aijinin,  uliile  it«  previous  use  in  iMtany  diiea  not,  ac- 
cordiiijr  in  our  prctwtit  canons  of  iionienclaliire,  preclude  its  use  in 
(iniithology,  I  litid,  nevertlieless,  that  it  is  eqnaily  as  iintcnalilp  ns 

VHiti-if. 

tu  1H04  Uetiicr  (Prospetto  della  Classe  dei  Vermi,  p.  IBjprdpnsed 
Aiflajii  fur  a  geutin  (if  mollusks  now  generally  known  aa  Ihridhini. 
hut  fur  wbicli  Aglaia  must  l>e  revived  as  recently  ftoinled  out  hr 
i»rof.  Pilshry. 

Ill  ie25  Esclioitz  proposed  Aghia  for  a  genus  of  Siphonophont. 
and  aa  iheae  authors  lioth  nuledate  Swninsun'it  piihiii-atiou,  Llie  name, 
of  course,  cauuot  be  used  in  ornithology. 

Siiba»M)uently  Aylain  has  i*en  proposeil  in  1850.  hy  AHiers,  for 
miutlier  genus  of  mollusks  and  in  IHIi)),  liy  Rnuly.  for  a  genus  of 
Crustacea,  in  both  of  which  counectioiis  it  is  obviously  unteuablo. 

In  view  of  these  facte  uniithulogisla  will,  I  think,  Ite  (<om{)e]led  to 
ailo|)t  Gray's  name  for  the  genus  of  tAuai^rs.  the  synonymy  of  which 
will  stund  t»^  follows: 

CALOSFIZA  O.  B.  Gray  t840. 
T.ist  of  Genera  of  Itir<ls,  p.  44,  type  V.  Inrxl.tr  fGm.  ). 


H47  (nee  Aijliijti   Kenier, 


CilliM'-  lioie,  Isis,  |..  974  (ncc  CaUUa  I'oli,  17)11). 
AylaUi  Swain.,  Zoo).  Jon 
l«04). 

('<,//;s/„>o  Cahau.,  Mus.  Hein..  p.  'lii. 
(l,,r..lu  Keicheiih.,  Av.  Sysl.  Nut.,  Uxvii. 
TaUiu  Itonap.,  i).  It.,  xxxii,  p.  XO. 
I  •„ll„.~i.h.,  lioiia]..,  (J.  K..  xxxii,  p.  m, 
(■l.n,s„ll.r.n,,,i.^  Itouup..  H.-v.   Zool,.  p.   1 4ti. 
I.n.ilnyiu,.i«  lioniip. ,   Kev.  Zonl..  p.  I4H. 
<'l,.,/.ulln.,..,.U  Bona)...  Ilev.  Zool..  }..    144, 
l-:.:,l.r,„..>,  ^-l.  {\.„,r.   Urnilli,.  p.  •■>'). 


/-.■" 


intr.  Orii 
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THE  EXTIHCTIOH  OF  8FSCIE8. 
BY    rHARLFX    MORRIS. 

The  Mi^ry  of  tho  diftappoamiice  of  8peoiefl  of  animalB  and  planti* 
«liihii^  the  li^eolo^ioal  |)eno(l«  and  their  rephirenient  hy  new  8|)e<*iej>, 
i«  inii«*h  to(»  olk<cure  to  attempt  to  wAve  except  t^o  a  very  partial 
«\t<Mit.  Sinix*  life  Ite^an  U(M>n  the  earth  the  pnR*eH.«i  of  extinction 
liAf*  lie<*n  M>eniin^ly  inc^wuint,  and  still  oontinnes  84>,  Man  Ix'ing  (mt- 
h:i|i«<  the  nM)f*t  efiieient  of  all  the  many  amenta  that  have  taken  |mrt 
ill  ihiK  pnicefr.  Aa  a  rule,  the  extinction  of  fonnn  would  ap|)ear  to 
h:iv4*  lieen  gradual,  luid  the  Rimultaneous  8w*eeping  out  of  ^reat 
iiiinilierK  of  ape<neK,  which  ia  claimed  occasionally  to  have  taken 
placf,  in  o|)en  U>  ipiestion,  fn>m  our  lack  of  knowle4l^e  of  the 
lfii}^h  of  time  really  involve<l.  There  are,  however,  two  instances 
in  \%hich  such  an  extinction  of  numiTous  ^'ftecies  within  a  com- 
|cinttiv<'ly  hri<*f  interval  ap|x*ars  (*ertainly  to  have  taken  place,  and 
It  i«*  ihft*  which  I  propoae  |Mirticuhirly  to  cimsider.  These  art»  the 
Ap|iarently  sudden  disapi)earan<*e  of  irreat  numl>ersof  ^iant  reptilian 
f<*rm!<  at  the  close  of  the  ('retac(M>us  e|MK>h,  and  their  rcplacenu^nt  in 
tht'  early  Tertiary  hy  numerous  larp'  manmials;  and  the  similar 
»ijii«ieii  disap|)ea ranee  of  a  considerahlenumlM^r  of  lar^  mammals  in 
iIm*  lNi!>t-pliocvne  or  the  early  Ke<vnt  |)eri<Ml,  including  the  mammoth, 
t\»^  American  honie,  the  ^iant  sloths,  etc.  Althonirh  no  other  than 
;reiienil  <*auflee  can  l>e  addu<*e4l  for  extinction  as  a  whole,  it  may  l»e 
that  aotne  |Mirticular  cauM*s  (*an  l>e  su«ru<'^tcd  in  coniuH*tion  with 
tliTM*  two  apecial  inataiicea. 

Ax  an  im|M>rtant  pndiminary  to  this  investigation,  some  considera- 
\t*n%  of  the  trcneral  causes  of  thediHa(>|M'arance  of  s|iecies  is  d^^siralde. 
In  the  first  placi*  it  is  improhahle  that  many,  if  any,  s|MM*i(*s  have 
«T-aiteii  to  exist  iu  oouaetpiencv  of  the  direct  assaults  of  other  animals, 
trti***!)!  in  the  case  of  Man's  destructive  a^ncy.  A  siMH'ies,  whose 
individuals  are  numliere<l  hy  millions  and  whose  ran^e  is  onlinarily 
rery  exlenile*!,  is  not  easily  to  1m*  disfMisetl  of.  Animal  hostility, 
fXftk  when  unrelenting  and  effective,  is  never  governed  hy  a  fixed 
purpose  of  dettnidioo.     Its  aims  are  minor  and  individual;  food. 


25-)  PTi.X-KKI>lNaS   OF  TIIF   ArAE.RMV    OF  [!l*'.»S. 

uiit  destruction,  Iteiii^  itit  |iiir{MKtf^.  The  only  aiiitrmis  wlijdi  net 
liirij;ely  t^^ther  in  tlie  work  of  dostniction  are  the  hiiU.  yet  with  all 
Lheir  iattilligent  cumliiimtion  for  lliitt  purpose  it  \»  nliniML  Uerliiiii  that 
no  speoies  of  insect  owes  iU  extinction  to  ant  nggrewion.  Among  exist- 
ing animnU  I.tiere  arc  certain  <^miv()roiiti  finlitw  whose  di^rnctimi  nf 
Dthor,  1ielple8ai«pMtie»  is  nnniially  enormotie,  yet  those  depleted  species 
fur  from  diaap|iearinir,  teliim  each  yeiir  in  vast  niiiltitndiw  U^  their 
teeilin^  grounilft.  t^i  fnr  lu  existing  evidence  goes,  then,  it  Meeniti 
|iroi)al>le  that  himtiie  aggnmon.  while  it  i&tif  have  otiiasioually  l>een 
lui  indirert.  hna  rarely  lu-en  thp  ilir<'<'t  ■iiii»«>  of  iIip  pulinrtion  of 
ajMcies, 

It  iii  eipially  doiilitfitl  if  extinction  Ihl-!  Itpii  dm-,  ?i.i  a  ^leral 
rnle,  to  lack  of  suitaNe  fooil.  This  may  have  Imwu  ihe  iaj«e  witli 
(vrtJiiti  invertel)nit<^«  nilnptrd  tii  very  narrow  fiKx!  iiimlitions.  «n<l 
with  some  highly  a|)eciali»«l  vertel>raU«.  condnwl  Ut  a  transiUiry 
i-onditi'in  of  thv  foixl-siipply.  But  orditinrily  th<-  fix  id -sup  ply.  nl  1«h£| 
of  vertebrates,  is  wide-H]irea<l  and  (leniiiitent,  while  luttut  uf  the  hight^r 
luiitnalii  have  some  {Miwer  nf  variation  tn  this  n«|ierl,  anil  c«n  adapt 
iheinselvee  Ut  new  kinds  of  food.  It  would  seem  inont  prutiable,  on 
the  whult%  that  extinction  of  species  has  beengflnemllydneto  indire<ft 
rather  than  to  direcr  inHuencfn.  Rperien  nf  ftnimaltt  nnd  plantw  have 
rarely,  if  ever,  disappeared  ihron;;!)  their  destrni-lion  by  ot.iier  s))ecieH 
na  fijiHl.  and  rarely  ihrcingh  a  nutnrni  inanHiciency  of  food.  Most 
prolmhly  the  usual  causes  nf  destnicl.iou  have  l>een  adver^f^  cun- 
£T  species  iu  the  struggle 
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uch  greater  but  for  human  aid.  On  the  other  hand  it  must  he 
id  that  tliesc  animals  have  been  removed  from  their  native  habitat, 
f^&Kid  that  their  special  ex{)08ure  to  danger  is  a  result  of  Man*s  inter- 
t^wenoe  with  nature's  adaptations. 

Organic  competition  takes  various  forms.      An   indirect  struggle 

t>€?tween  species  is  constantly  going  on.     The  food  supply  is  in  every 

eiSiHe  limited,  and  is  the  object  of  an  increasing  contest  between  the 

Inciividuals  of  a  species  and  separate  species,   in  which   the  most 

vigorous  individuals  or  the   best  adapted  species  are  likely  to  win. 

Ill   this  contest  size  and  strength  of  a  species  are  rarely  assurance  of 

stiocess.     Size  may  be  detrimental,  as  necessitating  more  f(K)d,  while 

strength    is   of  little  avail   where   the   contestants  are  not  directly 

pi^te<l   against   each    other.     The  mastrxion,  for  example,  needing 

great  quantities  of  herbage  for  its  food  supply,  might,  in  cases  of 

severe  drought,  succumb  to  the   food  com|)etitiou  of  the  rabbit,  or 

sJoiTje    still   more   insignificant   creature,    which,   spreading  in   vast 

"timbers  over  the  country,  devoured  the  sparse  herbage  and  left  its 

linjr^»  competitor  to  starve.      An  army  of  locusts  has  more  than  once 

brought  great  numbers  of  men  to  the  verge  of  starvation,  despite 

^illn'8   intelligent   and  combined  resistance.       The    potato  bug  is 

cit|>al)le  of  depriving  a  nation  of  its  food,  and  a  blighting  fungus  may 

tiestroy  the  crop  upon   which  a  whole  |)eople  relies.      It  needs  all 

Mail' 8  care  and  prevision  to  prevent  insect  foes  from  destroying  his 

too<i    supply.      The    lower   mammalia    have   no  modes  of   defence 

a^in^st  such  assaults  and  no  power  of  providing  granaries  of  food 

against  times  of  need.    Thus  liostis  of  herbivora  may  have  fretpiently 

l^frished  in  consequence  of  an.  insect  assault  u|K)n   their  food;  and 

numerous  carnivora,  thus  deprived  of  their  fooil,  may  have  similarly 

l>crisbed.     Yet  on  the  other  hand,  the  lower  plant-eating  mammalia 

are  much  less  ex|M>sed  than   Man   to  this  special   danger,  from  the 

tact  that  few  of  them   Uiedy   like   him,   on   trinia  and  see<is,   their 

g^uenil  food  supply  being  the  abundant  grasses,  and  the  leaves  and 

twigs  of  trees,  a  supply  which  is  much  less  likely  to  fail. 

An  adverse  influence,  of  the  nature  of  direct  assault,  and  one 

which  at  times  may   have   been   enormously  destructive,  remains  to 

oe  mentioned.     This  is  the  aggressive  action  of  the  minute  organisms 

known  as  bacteria,  of  which  the  disease- proilucing  s[)ecies  have  at 

tiiues  proved  the  most  dangerous  of  all  the  known  enemies  of  Man. 

^t  present,  however,  the  indications  are  that  they  are  much   less 
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destructive  to  the  lower  anuimU  than  to  Man,  the  difference  being 
due  to  ilifference  of  life  habib).  Though  bacteria  and  other  disease- 
producing  agenU  may  at  times  in  the  |>ast  have  attacked  j]>ecies  of 
aiiimuU  destructively,  it  is  prolMibie  that  they  have  played  but  a 
minor  part  in  the  extinction  of  species. 

There  in  still  another  interesting;  natural  condition  to  consider  in 
uur  review  of  the  general  caused  of  the  extinction  of  species.  One 
it-ndeni-y,  which  hibs  imrticutarly  manifested  ileelf  in  herbivorous 
animals,  hu«  fretjuently  led  directly  to  their  destruction.  This  is  the 
temlency  to  increase  in  size  through  the  double  influence  of  abund- 
aiRv  cif  fiMHl  and  Utile  waste  of  tissue  through  exertion.  In  the 
sluggish  grass-eaters,  dwelling  on  plains  covered  wilh  rich  herlwge. 
or  leaf  and  twig  eaters  in  tro]iical  forests,  the  nutritive  agencies  are 
in  excesM  of  those  of  waste,  and  these  animals  seem  always  to  have 
tended  to  an  increa-se  in  si/e,  until  those  uf  least  cKertion  and 
grciitesl  powers  of  ohiainiug  fiK>d  heciinie  euornions  in  dimensions. 
An  example  of  the  same  kind  anion;;  the  carnivora  ia  the  Green- 
land whale,  wiiich,  while  fce<ling  on  minute  tbrnis,  obtains  them  in 
enormous  quantities  with  little  muscular  exertion,  ;ind  has  in  conse- 
(|uen<'e  hfcunie  of  extraordinary  dimensions. 

In  the  ntse  uf  the  herbivora  this  increase  in  size  has  ex|>osed  them 
to  increasing  danger  of  starvation  in  cases  of  great  drought,  uud  from 
the  fu)Ml  (»m|wtition  of  smaller  lint  more  numerous  animals,  and 
many  s|>e<!ies  amy  have  became  extinct  ihruugh  this  cause.  It  is 
|irohiihIe  Ibsit  a  rtni(;glc  lui.-  long  ;.'"iie  on  l-'iwei'ii  lln'  iwo  or'i'jiiiii' 


«^^5.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  257 


these  influences.  Nature  has  been  frequently  credited  with  this 
^tructive  work,  some  world-wide  convulsion  being  called  in  to  do 
cl  i^ity  as  an  efficient  agent.  But  this  cataclysmic  theory  has  been 
lxi«rgely  over-employed,  and  could  hardly  have  confined  its  ravages  to 
tili^  larger  reptiles,  of  sea  and  land  alike,  while  leaving  the  snuiller 
ir^ptiles  and  the  contemporary  mammals  unharmed. 

In  seeking  to  discover  some  adequate  cause  for  so  great  a  natural 

^  V€nt,  one  destructive  agency,  not  as  yet  mentioned,  offers  itself  as  a 

imot  improbable  explanation.     It  is  one  neither  of  inorganic  action,  of 

fc3cjd  competition  nor  of  direct  sissault.     On  the  contrary  it  is  a  kind 

ol*   indirect  assault — an  a«<sault  not  on  the  animals  themselves,  but  on 

tHeir  eggs  and  young.     This  destructive  influence  is  one  that  is  very 

pi'tjvnlent  in  the  animal  world.     It  is  eflicient  in   keeping  down  the 

n  t-iinhers  of  prolific  forms  at  present,  and  may  have  had  much  to  do 

\v  i  t  h  the  extinction  of  species  in  the  pa.st.     It  is  a  danger  to  which 

tli«  mammalia  are  exfwsed  only  in  the  case  of  their  young,  and  in 

tills  case  (mly  to  a  minor  degree,  from  their   vigilant  care  of  their 

young;  but  to  w^hich  the  fish,  reptiles  and  birds  are  ex|K)?*ed  in  the 

cus€  of  their  eggs  as  well.     The  evolution  of  instinct  has  taught 

birds  to  care  for  their  eggs  and  young,  and  thus  in  great  measure  to 

«K-a|)e   this   [)eril.      In  reptiles  this  instinct  of  carefulness  is  very 

little  develo[)ed,  and  in  fishes  scarcely  at  all.     Fish  s|)ecies,  indeed, 

escape  annihilation  mainly  through  fecundity.      Though  myriads  of 

their  eggs  and  young  are  devoured,  enough  escape  to  ensure  the  con- 

tiuuauce  of  the  8|)ecies.      The  reptiles  are  intermediate  between  the 

birds  and  the  fishes  in  these  j)articulars,  less  prolific  than  the  latter, 

less  careful  than  the  former.     Existing  reptiles  take  little  or  no  care 

^1  their  young  and   rarely   any   special   care   of  their  eggs.     The 

turtles  conceal  theirs  very  skilfully  in  the  sand  and  leave  them  to 

chance  and  secrecy  for  safety ;  the  young,  when  hatched,  being  very 

*gde  in  their  esca|)e  to  the  water.      Jiut  eggs  and  young  alike  have 

their  enemies.      The  former  are  often  discovered  and  devoured;   the 

'*ttcr  have  numerous  foes  in  and  out  of  the  water.      Only  a  mere 

traction  of  the  broo<l  escapes  to  keep  alive  the  siHJcies.   The  crocixlile 

l*y8  its  eggs  in  the   warm   sand,   or   in  a  heap  of  mud  or  decaying 

v^^etution,  and  pays  no  further  attention  to  them.      The  alligator  is 

nwre  careful,  kee[)iug  some  measure  of  watch  and  ward  over  its  eggs. 

Ihe  existing  land  reptiles — the  snakes,  lizards  and  laud  turtles — as 

*  ftile,  pay  but  little  attention  to  the  fate  of  their  eggs  and  young. 
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anil  in  many  cases  leave  tbem   largely   to  chance,  their  sole  trust 
being  in  concealment. 

The  degree  of  care  )iaid  hy  existing  reptiles  to  the  fate  of  their 
eggs,  smalt  as  it  is,  may  liave  been  the  result  of  a  long-coo  tin  ued 
struggle  for  eitiHtence.  As  the  activity  and  ingenuity  of  their  foes 
increiiiied,  so  may  have  increased  rejitilian  care  and  fecundity. 
Prohahly  ages  ago  liotL  le«e  heed  was  given  to  the  sec^urity  of  the 
eggs  than  now  and  the  peril  was  le«s  inmiiuent.  There  hae  very 
likely  l>een  a  campaign  of  educatioo  on  both  sides.  Yet  it  may  be 
that  the  continued  existence  of  the  modern  reptilian  families  is  in  a 
measure  due  U<  some  degree  of  care  alHuys  exercised  over  their  eggs. 
And  it  is  possible  that  little  care  may  have  been  taken  by  tlie  giuut 
Mesoxoiu  reptiles,  and   that  their  extinction  was  largely  due  to  this 

The  views  here  expresBe<l  certainly  lead  us  tu  a  fuller  vuinpre- 
henHion  of  theflituatiun  in  which  the  Ci-etaceous  reptiles  were  placed. 
These  creatures,  large  and  small  alike,  were  egg  layers,  and  their 
eggs  and  young  were  exposed  to  the  iiecnliar  dangers  above  indi- 
cated. To  what  extent  they  t^Hik  care  of  their  eggs  we  cannot  know, 
but  to  judge  from  the  habits  uf  existing  reptiles  their  care  was  not 
great.  We  are  aware  that  these  huge  creutureti  possessed  very 
small  brains,  and  must  conceive  that  they  pos9e8sc<l  little  or  uo 
intelligence,  l)eing  governed  I  in  great  measure  by  the  instincts 
acquired  during  |)ast  ages  of  slow  devchipnieuL  These  iustiucte 
:»irly  period  in  which  tlic  eggs  were  little  exjKWcd 
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fecundity.     In  consequence  their  danger  of  extinction  through  the 
destruction  of  their  eggs  was  correspondingly  increased. 

In  review  of  what  is  above  said,  it  may  be  re^iarked  that  in  the 
early  days  of  reptilian  dominance,  and  of  general  lack  of  animal 
activity  and  intelligence,  the  reptilian  lords  of  the  earth  were  exposed 
to  little  danger  of  being  devoured  in  the  egg  by  hungry  enemies,  and 
needed  little  care  for  eggs  and  young;  the  result  being  that  no  very 
marked  instinct  of  concealment  or  personal  supervision  became  de- 
veloped. But  during  the  later  Mesozoic  period,  an  important  change 
took  place  in  the  situation.  Ages  before  the  reptiles  lost  their  domi- 
nance a  new  otder  of  beings,  the  mammals,  had  come  into  existence. 
The  ancestors  of  the  mammalia — typified  by  the  modern  Omithorhyn- 
chus — were  themselves  egg-layers.  Marsupial  mammals  followed, 
and  continued  throughout  most  of  the  Mesozoic  age.  Insignificant 
in  size,  and  probably  as  lacking  in  intelligence  as  their  reptilian 
competitors,  these  creatures  long  contented  themselves  with  gleaning 
after  the  great  reptiles,  with  no  evidence  of  ability  to  compete  with 
them.  Finally  appeared  the  placental  mammals,  whose  young  were 
at  birth  able  to  take  care  of  themselves.  And,  with  the  coming  ot 
this  animal  type  the  prevailing  stupidity  began  to  yield  to  a  mental 
condition  a  step  nearer  intelligence. 

The  reptiles  had  hitherto  occupied  the  field,  the  mammals  being 
helpless  against  them  by  any  direct  methods  of  assault,  while  the 
greater  activity  of  the  latter,  and  the  consumption  of  the  bulk  of  the 
food  supply  by  the  great  reptiles,  checked  any  disposition  in  the 
mammals  to  increase  in  size.  It  is  not  unlikely  that  the  newcomers 
gained  the  victory  at  length  by  the  indirect  methods  indicated,  an 
assault  upon  the  eggs,  and  perhaps  the  young,  of  their  powerful  rivals. 

It  is  highly  probable  that  the  placental  mammals,  with  slowly  de- 
veloping intelligence,  adopted,  from  time  to  time,  new  methods  of 
attack;  while  the  reptiles,  depending  mainly  irpon  previously  ac- 
quired instincts,  were  very  much  slower  in  developing  new  methods 
of  defence.  The  reptiles,  therefore,  eventually  found  themselves  at 
a  serious  disadvantage  in  competition  with  their  small,  active,  and 
more  cunning  opponents.  Contemporaneous  with  the  great  reptiles 
were  multitudes  of  prowling  creatures,  small  and  agile,  whose  grow- 
ing mental  powers  gradually  made  them  aware  that  reptilian  eggs 
were  full  of  savory  nutriment,  and  in  time  taught  them  the  simple 
arts  of  concealment  of  the  sea  monsters,  and  how  to  circumvent  the 
19 
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wateh fulness,  if  any  existed,  of  the  small- brained  land  giants.  The 
reptilian  stream  of  life,  in  short,  may  have  been  thus  assailed  with  id- 
creaeing  pertinacity  and  iotelligenceat  its  source, the  eggs  devoured,  the 
young  perhaps  destroyed,  and  the  numl>er3  of  these  lords  of  land  and 
sea  rapidly  reduced.  As  Achillea  had  his  only  vulnerable  spot  in 
the  heel,  these  giant  reptiles  had  theirs  in  the  nest.  The  egg-destroy- 
ing mammals  had  a  double  advantage.  Laying  no  eggs  themselves, 
and  caring  for  their  young,  they  could  only  be  destroyed  when  in  the 
mature  stage,  while  tlieir  assault  upon  their  foes  was  by  the  safer  and 
more  effective  process  of  devouring  them  in  the  egg — a  method  wbich 
may  well  have  caused  rapid  reduction  in  numbers  and  Hual  extinc- 
tion. The  reptilian  forms  which  continued  to  exist  were  likely  to  be 
the  smaller  and  more  prolific  ones,  and  perhaps  those  which  had 
developed  somewhat  efficacious  methods  of  caring  tor  their  eggs — 
methods  which  may  have  continued  to  improve  as  the  mental 
acuteness  of  their  foes  increased. 

The  ground  once  cleared  by  the  disappearance  of  the  larger 
reptiles,  the  subsequent  rapid  development  of  the  mammalia  is 
readily  comprehensible.  They  now  became  the  dominant  class,  and 
in  all  i^es  of  geolc^ical  history  each  new  dominant  class  has  ex- 
panded rapidly  in  numbers,  iti  variety  of  species,  and  in  life  of 
individuals.  They  were  no  longer  forced  to  glean  after  the  harvest 
of  powerful  competitors,  but  had  the  earth's  stores  of  food  for  their 
own,  and  develo[>ed  accordinglj',  the  remaining  reptiles  becoming  in 
their  turn  the  gleiiiiers  iifier  ihe  liiirvest.     Not    only  the    land,  but 
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perished  from  the  cold.  This  seems  probable  from  their  high 
Dorthem  range,  and  the  immense  store  of  their  remains  now  existing 
in  northern  Siberia,  and  in  the  ice-bound  Liakhow  or  New  Siberian 
I?)lands.  A  similiar  fate  may  have  overtaken  the  Irish  elk,  the 
urus,  the  mastodon,  and  other  animals,  but  such  was  certainly  not 
the  case  with  the  American  horse,  nor  with  the  giant  sloths  and  the 
glypCodoD  of  South  America,  animals  which  became  extinct  during 
the  same  period. 

The  disappearance  of  the  horse,  in  America,  is  an  unsolved  mys- 
tery. This  animal  extended  in  range  through  a  double  continent, 
and  has  left  its  remains  from  Alaska  to  Patagonia.  The  horse,  it  is 
true,  is  one  of  the  most  highly  specialized  of  animals,  and  thus  be- 
longs to  the  class  that  is  most  liable  to  sudden  extinction.  But  its 
specialization  is  not  one  that  confines  it  within  narrow  or  local  limits 
or  to  a  temporary  phase  of  amditions.  It  is  at  home  on  the  firm, 
irnissy  uplands,  and  is  unsuited  to  forest,  mountain,  or  moist  low- 
lands. In  the  eastern  hemisphere  the  natural  habitat  of  the  horse 
19  on  the  steppes  of  Asia,  while  other  species  of  the  genus  inhabit 
the  (ilains  of  southern  Asia  and  of  Africa.  In  the  western  hemi- 
«pbere  it  was  prolmbly  most  abundant  on  the  open  plains  of 
central  and  western  North  America,  and  on  the  great  grassy  plains 
of  the  southern  continent.  A.s  rt^gards  the  habitat  of  the  North 
American  horse,  it  is  one  that  is  exposed  to  t^nows,  fre<]uently  severe 
(>U4^  in  the  winter  season.  The  same  may  have  been  tho  ease  in 
Asia,  if  the  habit  of  scraping  with  the  fore- feet,  which  is  (x>ssesso<l  by 
the  bone,  arose,  as  has  been  supposeil,  from  an  instinct  of  scraping 
away  the  snows  to  get  at  the  herbage  beneath.  Despite  this  instinct, 
in  abnormal  winters,  many  horses  must  liave  |)erished  through  the 
depth  and  persistance  of  the  snows,  as  many  cattle  and  sheep  do  now. 
During  the  glacial  period  this  coutlition  existed  in  an  exaggerated 
dein«e,  and  may  have  caused  the  extinction  of  the  North  American 
burw.  Most  of  its  original  range  was  buried  under  mountains  of 
ice,  which  persisted  for  many  centuries.  South  of  the  ire  limit  very 
friind  conditions  must  have  existed,  and  deep  and  persistant  snows 
rech  winter  probably  covere<l  all  the  .•southern  regions  of  the  Tniteil 
fkMtm  and  the  plateau  of  Mexico. 

Toder  such  conditions  the  horse  might  well  have  become  extinct. 
Many  oootemporaries,  such  as  the  )>ison,  the  antelope,  etc.,  could 
hftve  taken  lefuge  in  the  forest  and  swampy  regions  of  the  semi- 
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tropical  lowlands;  but  these  were  uot  suitable  halntals  fur  the  horse. 
kvhich  could  only  thrive  od  the  iirm  and  grassy  tipUiide,  and  which 
may  in  consequence  have  becotne  exUuct  at  this  time  iu  North 
America. 

This  explanation,  however,  fails  t 
of  the  South  Aiuerican  horse,  or  t 
megatherium,  megalonyx,  uiylodon 
pearance  of  tbe  last  named  animals,  i 

stupidity,  is  not  inexplicable,  sioce  it  may  have  been  due  to  a  cauirC 
similiar  to  that  we  have  addut^d  iu  the  case  of  the  cretaceous  reptiles — 
the  destruction  of  their  young  by  more  agile  and  cunning  aniiuala. 
To  this  it  may  be  objected  that  in  such  a  case  they  would  probably 
have  disapjteared  early,  and  never  attained  their  wide  distribution. 
But  this  by  no  means  follows.  Intelligent  aaimals  may  rapidly 
develop  new  methods  of  attack.  Unintelligent  animals  are  not 
likely  to  develop  new  methods  of  defence  with  similar  rapidity.  If 
some  active  carnivorous  animal,  therefore,  began  to  attack  and 
destroy  the  young  of  the  giant  sloths  in  a  new  and  covert  manner,  the 
parents  may  have  proved  ijuite  incapable  of  guardiug  against  thb 
suddenly  developed  danger,  and  the  coming  geueratious  of  thrae 
creatures  may  have  been  fatally  reduced. 

We  must,  however,  in  considering  the  problem  of  the  disappear- 
ance of  tbe  animals  in  question,  take  into  account  a  hostile  agency 
which  did  not  exist  at  any  earlier  period — that  of  Man.  A  new 
lord  of  the  earth  had  appeared,  and  one  with  powers  of  destruction 
never  before  possessed  in  the  animal  world.  Within  quite  recent 
times  several  sgiecies  of  animals  have  become  extinct  through  human 
aggression.  Others  may  have  l>ecome  extinct  in  the  jiast.  We  know 
that  the  early  savages  of  Europe  killed  the  horse  and  other  large 
animals  for  food,  and  the  early  Americans  may  have  done  the  same. 
Man  may  have  played  an  active  part  in  the  extinction  of  the  giant 
slolbs  and  the  glyptodon — if  tbey  persisted  till  the  human  jwriod — 
by  destroying  their  young,  even  if  be  did  not  attack  the  mature 
animals— and  have  thus  cut  otf  these  si>ecially  dull  and  slothful 
species. 
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^c:>'^  many  years  after  the  horse  had  been  introduced  into  South 
^i:K:M.^rica  by  the  Spaniards,  the  crew  of  a  vessel,  sailing  along  the 
X32s.^s  t,  saw  a  number  of  horses  at  a  point  several  hundred  miles 
li^'fc-^^nt  from  the  small  settlements  to*  which  horses  had  been 
>romjght  from  Europe.  It  is  considered  questionable  that  horses 
Kv-l^^^i^h  may  have  escaped  from  these  settlements  could  have  increased 
few  years  sufficiently  to  extend  several  hundred  miles  away, 
t  the  horses  thus  seen  were  native  animals  is  possible,  though 
doubtful,  since  it  seems  probable  that  the  native  American 
e,  though  of  the  same  species  with  the  European,  may  have 
pir^^^^^nted  some  varietal  differences  in  appearance.  All  that  we 
^^-1^  say  is  that  this  incident  leaves  the  question  of  the  extinction 
^^  "tie  South  American  horse  open  to  some,  though  a  very  slight, 
^^K'X'ee  of  doubt  If,  as  is  probable,  it  became  extinct,  the  cause  of 
^^^^  extinction  must  remain  an  unsolved  mystery.  In  short,  the 
^^c>le  subject  of  animal  extinction  is  one  that  is  rife  with  difficulties, 
best  that  can  be  done  is  to  offer  some  suggestion  of  causes  that 
have  aided  in  the  disappearance  of  species:  It  is  quite  probable, 
^^'^''ever,  that  many  influences  were  at  work  of  which  we  are  ignor- 
^*^^  and  most  of  which  will  always  remain  beyond  the  scope  of 
"^Haan  investigation  or  conjecture. 
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STF0F8I8  0?  THE  STIZUTI  OF  BOBXAL  AKSSIC&. 
BY    WILLIAM    J.    FOX. 

lu  working  over  the  fossorial  wtups  belonging  to  the  geiiern  iii- 
cluded  ia  Haudlirsch'a  monograph'  it  seemed  to  me  that,  inashiucli 
as  tlie  btter'e  work  is  probably  inaccessible  to  moat  Americau 
entomologists,  the  publication  of  aynoptieal  tables  of  those  geuem 
elsewhere,  together  with  euoh  notes  as  may  lie  available,  and  the 
descriptioQ  of  new  species  should  there  be  any,  would  Vie  of  Ber\-i(re 
to  those  interested  in  the  subject.  It  is  my  hope  to  work  gradu- 
ally over  the  genera  monographed  by  the  above  author,  and  to 
prepare  from  time  to  time  synoptical  tables  for  puhlicAtion. 
Therefore,  this  paper  may  be  eouaidered  the  first  of  a  series,  which 
I  trust  will  be  concluded  iu  tbe  near  future. 

The  twoffenera  composing  the  Stizini  may  he  separated  as  follows: 

Marginal  i.«ll  about  twice  as  long  as  tbe  Drat  Kubma^ual :  spurs  of 
hind  libin.-  enlarged  iu  ?  and  the  pygidium  well  dijveloped  ; 
abdomen  (^l  with  a  single  spine  at  apex.  Sphecu's. 

Marginal  cell  mueh  shorter  than  the  first  aubiuargiual;  spurs  of 
hlud  tibixi short  iu  both  Hexes,  not  enlarged  ;  no  well-develui>ed 
pygidium,  at  theimost  with  a  nhort  ridge  ou  each  side  of  the 
laat  dorsal  abdominal  segment  ;  abdomen  ( ^  ]  with  three  npines 
at  apex.  Stikis. 

BFHECIUS  Dljlb. 


Y'K-J-  Itrury  (ia  pt.)  Ins.  II.  Ml.  38.  fi^,  l,  \> 
Sli:HS  Latreille.  Tab.  Encycl.  et  MoiIhhI,  I'l. 


!.  ti^.  <i.  1800. 

Ill.lvaiHS.  IM.V 


a  I*iivletier  ill-  .'*t.  FurncBi 

uuthurs.      For    full    xvuonviiir  see 
.  Wii'ii.  XCVMI,  Bil.,  .M>tU.  1,  1>.   HI. 
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^bdoineu  with  HegmenU  1-6  spotted  with  yellow.    Color  varying 

from  black  to  rufous,  with  iiUermediate  forms grandis. 

Abdomen  red  and  black,  not  spotted Hoyardii, 

MALh:s. 

•feints  of  flagellum  not  strongly  rounded  out  beneath. 

Black,  legs  rufous speciomm, 

Hufous  in  greater  part. 

Abdomen  rufous,  the -first  three  segments  maculated  with  yel- 
low   convallU. 

Abdomen  rufous  and  black Hognrdii, 

•Joints  of  flagellum  strongly  rounded  out  beneath; abdominal  markings 
not  confined  to  the  first  three  segments,  all  the  dorsal  segments 

being  maculated.    Color  varying  from  black  to  rufous 

grandU. 

1.  Sphecins  speoiosns  Dr. 

Sphex  speciosus  Driiry.  1.  c. 

/  "espa  tricincla  Fabricius.  Syst.  Ent.,  p.  363. 

StizHS  vespiformis  I^treille.  I.e. 

SlizHS  speciosus  Lepeletier  de  St.  Fargeau  et  Serville,  Encycl.  Method. 

pi.  382.  fig.  6. 
Hofrardia  speciosa  Lepeletier  de  8t.  Fargeau,  1.  c. 
Sphecius  speciosus  Dahlbohra,  1.  c 
Stizus  speciosus  Packard,  Proc.  Ent.  Soc,  Phila.,  VI,  p.  442. 

(ommon  in  the  Eastern  United  States ;  Texas  ;  Mexico  (Hand- 

lirsch). 

2.  Sphecius  oonvallis  Patt. 

« 

Stizus  fi^randis  Packard  (non  Say)  1.  c,  p.  442. 

Sphecius   speciosus    var.    convallis    Patton,    Bull.    U.   8.    (ieol.    Survey. 

p.  343,  1879,  $    9  . 
sphecius  raptor  Haudlirsch.  1.  c.  p.  4H1.      ^    9  • 
sphecius  convallis  Fox,  Proc.  Calif.  Acad.  Sci.,  [2]  IV,  p.  103. 

Kansas  ;  Texas  ;  California  ;  Lower  California.  The  second  ab- 
dominal segment  in  ^  is  not  sparsely  punctured  like  the  9  ,  but  is 
about  the  same  as  in  the  $  of  ffpeciosmf. 

3.  Spheoins  Hogardii  I^itr. 

Stizus  Hogardii  I^treille,  Geuera  Crust  et  Ins.,  IV,  p.  100,  Plate  XIII, 

f.l2,  9. 
Hogardia  rufescens  Lepeletior  de  St.  Fargeau,  Hym.  Ill,  p.  289. 
Stizus  Hogardii  Smith,  Cat.  Hym.  Brit.  Mus.,  IV,  p.  336,  Plate  VIII,  f.  4. 

This  is  a  West  Indian  species,  but  has  been  recorded  from  Key 
West  and  the  Bahamas,  and  must  therefore  be  added  to  our  lists. 

4.  Sphecius  grandis  Say. 

Stizus  x^randis  Say.  West.  Quart.  Kep.  II,  p.  77. 

Stizus  ferz'idus  Cresson,  Tr.  Amer.  Ent.  Soc.  IV,  p.  223,  9 

Stizus  nevadensis  Cressou,  ibid,  V,  p.  99.  $ 
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Teuiie^ee  (Hamllir^wh) ;  Arkansas  (Sny);  Missouri  (Riley); 
Texas;  New  Mexico  (dickercll);  Utah;  Nevada;  Washington. 
Handlirsch  considers  ijriimUi'  and  ferridiig  as  dixtinct  species,  but  the 
distinguishing  characters  given  hy  him,  (the  cuh)ratiou  and  sculpture 
of  thorax  above)  are  shown  to  be  variable  by  a  series  of  twenty -three 
examples  before  me,  and  the  color  of  the  wings  is  not  constant. 
STIZVS  Latr. . 

Slhus  Lutruillu.  HiHtuire  uattircllc.  III.  344.  imi. 
Bicyrlcs  I.epeletier  cle  St.  furjteaii.  H.Vm.,  Ill,  p.  63.  1S43. 
Bembeciiiu.t  Costa.  Fauna  del  Kvxnu  ili  Niipuli.  4.  1X51*. 
ijrra  Smith  (noil  Fabr.)  (it.  Hym.  B.  M..  IV.  p.  337. 
Megaitiiiii  I^Htton.  Bull.  U.  S.  (ieol.  8iirv<!y.  V.  p.  Sai.  1879. 


Middle  Het;inent  eniargiuale  pi>t>terlurl,v  at  the  sides:  females  .      2 
Middle    segment    nut    eniargiuute,  tbe    poBtero-lateral    angles 

rounded 4 

2 — Becoud  Mubmarglual  cell  distinctly  ftetiulale ?, 

Becond  submarginal  eell  not  i>etiolate,  but  the  first  and  second 
trannverso-cubital  nervure»i  touch  at  tbe  luargioal  cell;  space 
between  hind  oeelli  slightly  greater  thau  that  l)ctweeu  them 
and  nearest  eye  margin;  auteunie  placed  at  a  distinctly  greater 
distance  from  tbe  clypeus  than  from  tbe  eyes;  black,  with  yel- 
low maculatiouB,  the  greater  part  of  coxie,  trochanters,  tibiee 

and  tbe  tarsi  entirely,  yellow;  legw  robust neglectim. 

3— Antennif  placed  at  about  the  same  distance  from  clypeus  as  from 
the  eyes;  space  lietween  hind  ocellijust  about  equal  to  that  Ite* 
tween  them  and  nearest  eye  margin  ;  not  densely  hirsute;  tlbiie 
only  in  part  yellow;  hind  tarsi  entirely  black  .  .  .  Qodmnui. 
placed  wjmc'wbat  farther  away  from  the  clvi 
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Vellowiflh  H|x>t8  on  dornal  aUioniinal  segniento  H  and  4  dmiinetly 
*«e|»arated  internally:  dy] teim  about  aM  broad  aM  the  three  flrKt 
jointa  of  antenna*  united  are  long,  itH  anterior  margin  not 
Htrongly  incurved,  Hubtruneate;  lateral  ridgeH  of  pygidial  area 
Mbort,  not  twice  an  long  om  the  lat^r  in  broad  at  a|)ex  .  fexftnuH. 

1  — Middle  segment  emarginate  ponteriorly  at  the  niden;  twelfth  an- 

teiinal  joint  HpinoHe  l)eneath 2 

Middle  segment  not  emarginate,  the  {K^tero-lateral  angled 
rounded;  twelfth  anteunal  joint  not  Hpinone o 

*J  —  H lack,  with  paler  markings 8 

Yellow,  with  black  markings 4 

H-  Seventh  ventral  negment  nlightly  earinated  down  the  middle; 
Hpace  lietween  eyen  at  baw  of  clyi>eu»  distinctly  le»*8  than  the 
combined  length  of  joints  1  and  2  of  flagellum:  spine  at  a|>ex 
of  eleventh  antennal  joint  Htraight,  rather  short  and  indistinct; 

tiblw  in  jMirt  black (ttximaHi, 

Seventh  ventral  segment  flat,  not  earinated;  s|mce  between  the 
eyes  at  liase  of  clyjieus  aUait  espial,  or  nearly  so,  to  the  com- 
bined length  of  joints  I  and  2  of  the  flagellum;  spine  at  u|>ex 
of  eleventh  antennal  joint  curved,  long  and  prominent:  tibiic 
entirely  yellow iKtnns, 

4— Second  submarginal  cell  distinctly  |)etiolate  .  jiavus, 

SecHiiid  subniarginal  cell  not  petiolate xanthochroun. 

h — First   and  second  transversoH'ubital  nervures  widely  separated 

aiK>ve.    Size  large H 

First  and  second  transverso-i*ubital  nervures  narrowly  se|)arated 
atrnve  or  melting.  Size  medium;  entirely  deep  black,  the 
second  dorsal  abdominal  segment  with  a  reddish  fascia:  wing*« 
blue-black,  the  apical  margin  whitish unioinctuH. 

** — Yellowish  siiots  on  dorsal  abdominal  segments  :^  and  4  extended, 
so   that    they    nearly    meet    internally;  last    dorsal    segment 

n>uuded  at  apex hn  vipmttii*. 

Yellowish  spots  on  dorsal  abdominal  segments  :^  and  4  widely 
separated  internally;  last  dorsal  segment  with  a  small,  but  dis- 
tinct emargination  at  apex (rxnnuH, 

1.  ttisas  0«daaai  (*«nierun. 

Sitzus  iwodm^Hi  Cftm..  Biol.  (Viitr.  Ariier..  Hym..  IM.  V.  Rk.  h.  h.  »».  v.,  9  $ . 
Stizus  agilis  (>im.  ( iioii  .V.  Ji'i/is  Sm. ).  ibid.,  p.  Un». 


• 


Mexico  (Cameron);  liower  California  ;  Santa  Fc  and  I^ij*  Cruces, 
New  Mexico  ((ockerell);  Colorado. 

S.  ttitrnt  aaaat  lldl. 

SitzMt  nanus  HamllirM'h.Sit/.b.  .\kail.  VVi-M'tiM-h..  Wicii  . !.!.  lul..  Ahth..  I,  p. 

(jeorgia. 
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5.  Stitnt  flkva*  (am. 

Sihus  JIavus  (.^nieronf  I.e.,  p.  103,  I'l.  V,  llg.  fl,  a.  b  r..  g  . 
Mexico  (^Cameroa);  Ijower  Cnlifoniia  ;  New  Mexico  (Cockerell  i; 
Colorado  (Gillette). 
4.  StliDB  lervUU  St.  Farg. 

BicxrlesSer-,-iltiii.t.  Fanroitu.  Ityni..  IIT.  p.  S3.  IMS. 

Sli=iis  Sfrvillii  Handlirech,  I.e..  p.  tlB. 

Pliiladelphta  (St.  Fargeau).     Uuknown  to  me. 

6.  StiiQl  xanthoohrOQl  Hdl. 

Slizus  xanlhu^hroHS  UHiidlirseh,  I.e.,  p.  HB.  I'l.  I.  Bpi.  IB,  10. 
Texas:   Cypress  Mills  (Coll.   Asbmead),     Resembles  jfanix,  but 
the  secoDd  suhmargiiiat  cell  is  not  petiolate. 

6.  Stiini  moatdalotdei  Sm. 

Larra  inoacduloides  Smitli,  Cat.  Hyni.  li.  M..  W.  p.  430.  g  ? . 
Beiiibeciniis  monednloides  CreBsoii,  SyHciiwiii.  p.  278. 
Sliziis  moiiediiloidfs  Hanillirach.  I.e.,  p.  Kit. 

Florida  (Smith);  Mexico  (Cameron).  Unknown  to  me.  Hand- 
lir6ch  regards  his  nanus  as  possibly  identical  with  tbis  species,  but 
Smith'!!  description  is  not  sufiicieiitly  clear  to  decide  it,  as  he  does  not 
say  whether  the  second  siihmai^inal  cell  is  petiolate,  or  not ;  accord- 
ing to  Cameron  who  reporla  the  species  from  Mexico,  this  cell  is  not 
petiolate,  which  tact  would  indicate  that  ii'iiiiis  is  distinct  from  it. 

7,  Stiini  negltotu*  Cr>»s. 
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PB0T0PTYCHU8  HATCHEBI.  A  NEW  RODENT  FROM  THE  UINTA  EOCENE. 

BY  W.    H.  SCOTT. 

[Invf»tiinition  m<Uh\  by  a  Krant  from  the   Hlixab(>th  Th(»miwon  Fund  of  the 
A.  A.  A.S.I 

Mr.  J.  B.  Hatcher,  Curator  of  vertebrate  paheontology  in  the 
IViiKvton  Museum,  who  ii*  at  present  (April,  1895)  collecting  in 
the  Tinta  betls,  (upper  Eocene)  of  Utah,  has  lately  discovereil  a 
»nmll  roiient-skull  of  a  previously  unknown  type,  and  recognizing  its 
im)iortan(*e,  has  sent  it  in  to  me  for  examination  and  description. 
The  ffkull  proves  to  be  of  unusual  interet^t  and  brings  to  light  some 
v(*ry  unex|)ected  facts,  which  I  hasten  to  bring  to  the  attention 
of  iitudeiits  of  the  rodents. 

Thr  pfitiition. — Only  the  teeth  of  the  upper  jaw  (fig.  3)  are  repre- 
M*nte<l  in  the  specimen,  the  mandible  having  been  lost.  The  dental 
tMrniuIa  is:  II  CO  PI  M3.  As  the  front  end  of  the  rostrum  \»  broken 
away,  only  a  transverse  section  of  the  incisors  is  visible  in  the  specimen 
and  here  they  are  seen  to  l>e  rather  small  and  laterally  compressed; 
there  is  nothing  to  indicate  that  these  teeth  were  sulcate.  The  pre- 
molar, p4,  is  of  only  moderate  size,  not  quite  so  large  as  ml.  Owing 
to  its  mimewhat  abra<leil  condition,  the  frnttern  of  this  tooth  is  rather 
ilitficult  to  make  out  and  all  that  can  i)e  dearlv  seen  is  a  narrow 
invagination  of  enamel  from  the  external  side,  which  extends  across 
alMHit  half  the  transverse  width  of  the  crown,  and  on  the  inner  side 
i«  an  extremely  shallow  enamel  in<ientation.  The  first  molar  a  little 
excee«L*  in  size  any  of  the  other  cheek-teeth,  though  there  is  not 
much  difference  l)etween  any  of  the  series  in  this  res|)ec*t.  In  its 
prei^ent  c*ondition  of  wear,  this  tooth  displays  a  deep  invagination  of 
enamel  from  the  outer  side  of  the  crown,  and  a  very  shallow  one  from 
tbr  inner  side,  which,  however,  is  distinctly  lietter  marke<l  than  in 
tkie  premolar.  The  second  molar  is  slightly  smaller  than  the  first, 
Imt  of  similiar  conformation.  The  third  molar,  |)erha|is  in  <>onse- 
quefiiv  of  the  fact  that  it  is  less  worn  than  the  others,  is  of  a  N)nu>- 
what  different  patteni.  In  addition  to  the  enamel  invagination  from 
the  inner   and  outer  sides,  it  has  two  low  transverse  crests,  with  a 
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shallow  depression  iu  front  of  the  anterior  oue  and  behind  the  pos- 
terior one.  These  teeth  are  fill  very  brachyodont,  with  transversely 
oval  crowns,  and  form  a  slightly  curved  series  with  the  convexity 
outward,  so  that  those  of  the  two  sides  converge  at  both  ends  and  are 
most  widely  separated  iu  the  middle. 

It  is  ditlicult  to  And  among  modern  rodents  any  type  of  dentition 
which  altogether  corresponds  to  the  one  here  described.  The  trans- 
verse crests  visible  onm^lofiVo/o/ifycftiM  (and  doubtless  in  the  mi  worn 
state  of  the  other  teeth,  also)  have  a  certain  resemblance  to  the  teeih  of 
the  squirrels  and  spermophiles,  but  the  fundamental  character  of  the 
ttioth-pat  ern  's  g'ven  1  \  tl  e  enamel  invaginations,  which  tend  to 
divide  t  nto  t  o  pr  sn  Th  s  arrangement  is  most  like  that  found 
in  Pedetes  the  Hele  o  'c  and  Geomyiih:  The  resemblance  of 
the  Uinta  form  to  the  Jol  n  Day  genera,  EntoptyrknB  and  PlenroH- 


r;ii»,  especially   to   the   latter  which    is    brachyodont,  is  decidedly 

marked. 
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of  the  diiTerent  lionet  whioh  compose  it  resemble  more  the  arraDge- 
meDt  which  obtains  id  Dipus.  The  rostrum  is  also  lesn  tapering 
ami  acuminate  than  in  the  recent  Hrtrromifidtp.  The  transverse 
width  of  the  skull  is  greatest  in  the  mastoid  region,  though  these 
liooes  project  but  slightly  beyond  the  line  of  the  zygomatic  arches 
and  thus  the  width  is  nearly  uniform  from  the  front  of  the  orbits  to 
the  occiput.  In  all  of  the  existing  Dijxxiidtf  the  skull  is  widest  across 
the  zygomatic  arches.  In  Protoptychus  the  skull  is  long  and  narrow 
as  compared  with  that  of  Dipus^  though  not  far  remove<l  from  the 
proportions  of  Zttpus,  The  interorbital  constriction  is  very  slight, 
much  as  in  Heteromys,  and  thus  decidedly  less  than  in  Zapua, 
Aside  from  the  inflated  mastoids,  the  broadest  part  of  the  cranium 
is  acroM  the  parietais  and  behind  the  orbits.  The  hinder  part  of  the 
cranium  displays  very  large,  rounded  and  swollen  mastoids,  such  as 
occur  in  the  recent  Dipodidtr  and  Heteromyidit,  though  their  shape 
and  construction  are  more  like  what  we  find  in  the  latter  family  than 
in  the  former.  The  mastoids  encroach  more  upon  the  roof  of  the 
skull  and  the  occipital  plane  than  in  Perofjmtthns  or  CrieetodipuBy 
and  quite  as  much  as  in  Dipus,  though  in  a  somewhat  different  way 
and  with  a  different  effect  U[X)n  the  surrounding  cranial  l)oues  from 
tlie  latter. 

In  spite  of  the  great  size  which  the  mastoids  have  already 
attained,  small,  but  distinct  temporal  fossie  are  preserved,  such  as 
persist  in  HetervmyB,  but  in  no  other  member  of  that  family.  More  of 
the  s(|uamosal  is  retained  on  the  walls  of  the  cranium  in  the  existing 
Oipttdidar  than  in  ProtofdychuSj  but  not  such  distinctly  marked 
temporal  fo«ie.  The  consistency  of  the  bones  of  the  skull,  theijr 
riilges  and  angles  are  much  as  in  DipuM  and  have  not  that  exces- 
sively thio  and  papery  appearance  which  characterizes  ZiipuA  and  the 
recent  HeUromyidtr.  There  is  no  indicaticm  of  a  sagittal  crest. 
Viewed  io  profile,  the  highest  point  of  the  skull  is  behind  the  orbits, 
mt  the  slightly  swollen  and  gently  convex  parietais,  as  is  also  true  of 
Znptu  and  PrrognathuA;  from  this  ])oint  the  upper  contour  descends 
gradually  in  front  to  the  rostrum  and  Itehind  to  the  occiput,  though 
the  curvature  of  this  surface  is  but  slight.  The  inferior  sur- 
face (if  the  cranium  is  rendered  different  in  appearance  from  that  of 
any  of  the  Heteromyidtr  by  the  larger  size  and  more  spherical  form 
of  the  tympanic  bulhif,  which,  have  much  the  same  shape  as  in 
Diyus,  but  the  bullae  are  not  separateti  from  the  neighl)oring  cranial 


272  I'HoiKRinsas  of  the  acadismv  of  [1895. 

bones  by  audi  fissurea  ns  occiiriii  the  Intter  and  in  Pedetes,  as  well  as 
i[i  Dipodomy^,  coDforiniug  more  in  this  respect  to  the  condition  of 
Zijiiin.  The  large  incisive  foramina  constitute  another  point  of 
resemblance  to  Dipm. 

Taking  u|>  the  structure  of  the  skull  more  in  detail,  we  find  that 
the  rostrum  is  narrow,  decideiy  more  so  than  the  interorbital  space, 
and  quite  deep  veilically,  its  diameter  in  this  dimension  exceeding 
the  transverse.  The  nasali  are  considerably  broader  than  in  Heter- 
imiji  or  Pno^/iiathm  and  haie  more  the  relative  width  found  in 
Dipiit,  but  they  extend  much  farther  Iwick  than  in  any  living  genus 
of  either  family  reaching  along  then  external  borders  to  the  mid- 
dle of  the  orbil''  slighth  l)eliind  the  termination  of  the  ascending 
processes  of  the  preniaxillane'<  In  the  Dlpodid'te  the  nasals  cease 
in  front  of  llie  orhits  and  they  extend  hut  little  more  backward  in  the 
HeteriimJjida:  The  hinder  ends  of  the  nasals  are  deeply  emarginated 
to  receive  the  long  iia'-al  procci-es  of  the  fronials,  which  are  far 
moi-e  ciinspiruous  than  in  either  ot  the  modern  famiJieB  named. 
Posteriorly  the  nasals  are  shghtlj  concave  transversely;  farther  for- 
warti  they  become  strouglj  conve\  in  the  same  direction  aud  together 
torm  a  aemicylinder.  This  anterior  convexity  is  more  pronounced 
than  in  Dipm  and  it  may  indicate  a  tubular  prolongation  of  the 
rostrum  in  front  of  the  incisors,  such  as  occurs  in  the  HeUroviyido . 
The  nasals  are  accompanied  fur  nearly  their  entire  length  by  ascend- 
ing processes  of  the  prema.x  I  Maries,  yvhicb  articulate  suturally  with 
Oiilbe  toix.fthe-^kuli  these 
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latter,  a  dUtiact  ridge  or  angulation  runnin)^  along  their  external 
margins,  which  form  small  temporal  fossie,  more  distinctly  marked 
than  in  any  other  meDiber  of  the  family. '  Id  Dtptit  and  Pedelen  the 
panetals  are  very  short  and  wide,  while  in  Zajnis  they  retain  much 
the  same  proportions  as  occur  in  I'rotoptyehut,  though  they  have  not 
the  external  angulation,  nor  the  concave  temporal  foesie  found  in 
the  latter.  In  the  fossil  the  parietals  are  slightly  swollen  and 
gently  convex  in  Iwth  directions,  with  a  shallow  depression  in  the 
median  line. 

The  interparietal  is  very  large  and  of  a  somewhat  different  shai^e 
from  that  of  any  of  the  recent  genera  of  the  two  families.  In  the 
Hettromyhue  this  boue  is  very  wide  and  of  varying  shapes  in  the 
different  genera.  Thus,  it  is  elliptical  in  Perognatliiis,  pentagonal  in 
Crieeiodipun,  and  in  Heteronit/s  broadly  cordate.  In  the  Dijiodo- 
-myina  this  bone  has  become  very  small  and  is  longer  than  wide,  a 
condition  due  to  the  great  encroachments  made  upon  the  cranial 
Vails  by  the  enormously   iuHnted  mastoids.     Dipiis  has  a  hroad 


shield-shaped  interparietal,  Pedete^  one  which  is  very  short  and  wide 
«ad  of  peculiar  shape,  while  in  Za/niA  it  is  a  wide  ellipse.  The  inter- 
parietal of  Protopti/chus  diflers  from  that  of  all  the  genera  named, 
being  very  lai^e  and  of  nearly  Bc|uare  outline,  though  the  breadth 
slightly  exceeds  iJie  length ;  the  latt«r  diameter  is,  however,  much 
greater  relatively  than  in  any  of  the  recent  genera,  while  the  narrow- 
ing is  obviously  due  to  the  expansion  of  the  mastoids.  The  external 
ridges  of  the  parietals  are  continued  over  upon  the  borders  of  the 
interparietal,  which  otherwise  is  nearly  plane,  but  is  thus  made 
slightly  concave. 

The  occipital  surface  is  almost  flat,  except  for  the  protu Iterances 
formed  by  the  mastoids,  and  is  considerably  higher  than  wide,  the 
inflated  mastoid   bulliu    having  greatly  narrowed    it.     In  general 
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ciput  is  quite  like  that  of  PUuroliciu  diplojth/ntu  of 
the  John  Day,  fsee  Cope,  Tertiary  Vertohrata,  PI.  LXIV, 
fig.  9''  ),  but  in  the  latter  the  mastuidi!  ure  not  aa  much  enlarged  &ad 
the  occiput  is,  conset[Ueutly,  wider  thau  high.  The  supraoccipital 
of  I'rolopti/eh'is  most  resembles  that  of  the  fle/'eiwity(W(F;  it  appears  on 
the  top  of  the  skull  ouly  as  n  very  narrow  strip  and.  so  far  as  can  i>e 
judged  from  the  specimen,  it  does  not  send  out  spurs  wliich  erohraue 
tlie  interparietal  between  them,  such  aa  are  found  in  Pnriigwilhui-  and 
(VU-eloilii-iis.  On  the  plane  of  the  occiput  the  supntoccipital  occu- 
pies a  little  more  space,  but  eveu  here  it  is  very  narrow  from  above 
downward,  nearly  the  whole  of  ibis  surface  lieing  formed  by  the  large 
exoccipitala.  In  Dip 
very  peculiarly  shaped,  for  they  a 
mastoid  bulhe  and  articulate  with  ui 
squamosals.  In  /V</pfe«  there  are  n 
pital  and  so  far  there  : 
•  made  by  the 


which  enclose  the  interparietal  are 
i  produced  downward  over  the 
irrow  processes  given  otf  from  the 
o  such  spurs  from  the  supraocci- 
a  resemblance  to  the  fossil,  but  the  dis- 
M'ipital  plane  svith  the  top  of  the  skull 
ill  the  latter  is  heteromyine  rather  than  dipodiue  in  characler. 
In  the  Uinta  genus  the  foramen  magnum  is  very  large  in  proportion 
and  ot  subcircular  shape,  white  the  occipital  condyles  are  exceed- 
ingly small,  widely  separated  from  each  other  and  so  closelv 
applied  to  the  great  bullae,  that  it  is  difficult  to  see  how  they 
could  conveniently  articulate  with  the  cotyles  of  the  atlas.  No 
distinct  paroccipital  processes  are  observable.  Buch  processes 
are  distinct  in  Dijiiig  and  still  more  so  in  I'filetcs,  but  in  2^pii»,  as 
in  the  HeleromyidiF,  they  are  exceedingly  minute.  The  basioccipilal 
and  basisphenoid  are  reduced  to  excessively  narrow,  slender  rods, 
whiih  are  more  attenuated  than  in  any  of  the  HeteromyUUF,  not  even 
e\ce\iUug  Dijjodomijf.  In  DipH*  these  two  bones  ibrm  together  a 
wedge  shaped  piece,  which  narrows  rapidly  forward;  the  basisphenoid 
IS  tlius  as  slender  as  in  Pmloptycliii",  but  the  basioccipital  is  broader. 
Much  the  same  statement  will  apply  to  Pfiuijiiiiiliin'.  This  diHerence 
is  due  to  the  fact  that  in  the  fossil  the  largely  inflated  tym]»nnic 
buli;e  are  of  a  <liflerent  shape,  anil  in  pnrticuiar,  have  a  j,'reater 
transverse  diameter  pro|X)rti<inaiely  than  Imve  any  of  the  modern 
fiirms  mentioned. 

The  mastoids  are  very  gically  inflated  ami  Ibrm  large  porlions  of 
the  auditory  bulhe,  which  are  the  must  conspicuous  and  striking 
features  of  tlie  skull.     The  shape  of  these  structures  lias  resemblance 
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Ml  to  the  Heteromyidcs  and   the    THpod'uUr,     The  relative  size  of 

tH^^     mastoids  is  al)out  the  same  as  ia  Dlpua  aud  Pedetea,  hut  they  have 

»>    M  ^^Kss  extension  vertically  and  a  greater  one  anter(>-))osteriorly  than 

kck^e  genera.     In  Zapuji  the  mastoids  are  but  moderately  inflated, 

iu  Hetermnys  they  are  in  much  the  same  condition,  so  as  not  to 

^<>i:*x:x)  conspicuous  parts  of  the  cranial  walls.       In   Feroynatkus  these 

ics  are  much  more  swollen   and  conspicuous,  hut  they  form  com- 

'Sitively  little  of  the  top  of  the  cranium,  do  not  bulge  out  strongly 

^"i^OKij  the  sides  of  the  skull  and  project  but  slightly  l)ehind  the  plane  of 

^H^    occiput     In  this  genus  the  mastoid  articulates  extensively  with 

tl:i^    parietal  and  hel|)6  to  give  it  its  characteristic  {)entagonal  sha[)e. 

Ti:^        Cricetodipus   the    mastoids  are  still  more  swollen  and  project  so 

^^<3<:^icledly  backward  that  the  proper  occipital  surface  appears  like  an 

^Kv^Afgination.       In  the  DljMHhiiujiiKZ  the  mastoids  are  in  Hated  to  a 

i^io«t  extraordinary  degree,  reducing  all  the  other  cranial  bones  of 

tha,ti  region  to  mere  strips.     In  Frohpfyckus  these  bones  are  dilated 

nciiich  more  than  in  either  Feroynatluis  or  Crk'eUHiijtu:<,  though  not 

*Pl>roximating  the  enormous  size  which  they  attain  in    Dljjodomys, 

*^^»cl     form     very     conspicuous     prominences,    which     project   both 

laterally  and  posteriorly.     They  do  not,  however,  articulate  with  the 

Pnrietals,  from  which  they  appear  to   be  separated  by  the  narrow 

Prolongations  of  the  squamosals  which  form  the  temporal  fossic.     The 

pB>rieto- mastoid  articulation  occurs  in  the  modern  forms  of  both  the 

^^podidie  and  the  Hei^iromyidie,  even  in  tho.se  genera  iu  which  the 

^^^stoid  is  only  moderately  inflated.       The  construction  of  the  mas- 

^*tl  bullie  iu  the  fossil  has  most  resemblance  to   that  of  the  Hetero- 

"*y«c£cc.      In  Diptui  and  Fedetea  this  structure  is    high  vertically,  not 

*^iuch  elongated  an tero- posteriorly  and  not  so  divided  into  chambers 

^^at  the  division  is  clearly  visible  from  the  outer  side.      In  the  fossil, 

*8  iu  OriceiodipiiSy  the   mastoid    bulla  is   laterally  compressed  and 

more   extended    antero-|>o8teriorly  than  laterally;   it  is  divided  by 

Partial  septa  into  chambers,  two  of  which   are  plainly    shown,  even 

^^temally,  being  bounded  by  deep  grooves.     Of  these  two  chaml)er8, 

^^^  binder  one  is  short,  high  and  narrow  and  lies  behind  the  audi- 

^*y  meatus,  while  the  anterior  one  is  longer,  lower  and  broader  and 

*^^  ulM>ve  the  auditory  meatus,  the  two  divisions  meeting  at  nearly  a 

"^'Slit  angle.     In  Dijmlomys  the   arrangement   is  similiar,    hut  the 

^terior  chamber  is  much  more  strongly  inflated  and,  in  particular, 

*■  Very  much  wider. 

20 
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The  tympaaic  portiuu  of  the  auditory  bulla  is  mora  swollea   hc^v 
of  u  different  shape  from  that  of  auy  of  the  recent  Heteromyida  ai^^ 
mure  rtsemhies  thiit  of  Diput.     It  is   relatively   very   large  nod  ^e: 
hemispherical  form,  with  nearly  e^inal   transverse,  antero- poster! cn^ 
and   vertical   diameters,  and  dillerH  markedly  from   the  elongat^^ 
somewhat  depressed  and  tiattk-like  furm  characteristic  of  the  pocke'~S 
mice.     The  front  endsuf  the  two  bullae  are  quite  near  together,  bi^ 
they  hftve  not  the' narrow  prulongatiaiH,  corresponding  to  the  ueck  c^ 
the  flask,  which  are  toiuid  not  only  in  the  pocket-mice,  hut  also  \-^n 
the  lower  Miocene  genus  EiiU>plyrhu»,  which  I  regard  as  one  of  Ih^ 
furerunners  of  the  d'lVX'd/iV/'i'.     The  tympanies  are  in  close  ap[<osi - 
tion  to  the  ba si-occipital  nnd   hasi-splienoid,  as  in   Zapim   and  Prra- 
gnathui.  not  isolateil  by  the  fissures  which  occur  in  Dipn*  and  IHpo- 
domyt.     The  opening  of  the  auditory  meatus  is  nearly  circular 'and 
forms  even  less  of  a  tube  than  in  ZapuH  or  Pemgiialhin. 

The  crowding  and  displacement  of  the  cranial  Iranes  which  result 
from  the  great  development  of  the  mastoid  hullie  has  already  in 
I'mtoplyvhiu  attained  a  remarkable  degree,  more  advanced  than  in 
several  of  the  existing  genera.  Compared  with  the  skull  of  Dipi't, 
in  the  fos.-^il  we  find  that  the  elements  which  lie  in  front  of  the  mas- 
toid are  more  reduced.  This  is  due  to  the  much  greater  relative  siie 
of  the  brain  in  the  modern  genus,  which  has  broadened  the  frontals  aud 
parietals  in  a  very  striking  way,  and  probably  even  the  greater 
width  of  the  basi-occipital  is  due  lo  the  same  factor.     The  iff  fern- 
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from  weathering,  it  may  have  been  present  originally.     If  so,  it  must 
have  been  exceedingly  fine  and  thread-like,  as  it  is  in  DipodomyiL 
There  is  no  postorbital  ridge  or  plate,  such  as  is  found  in  Dipm, 
though  not  in  Zapus,    The  zygomatic  process  is  longer  and  in  every 
inray  better  developed  than  in  the  Heteromtfida\  but  it  does  not  pro- 
ject out  so  fur  from  the  sides  of  the  skull  as  in  Dipus  or  PedeteSj  but 
lias  about  the    same  degree  of    proportionate  development  as  in 
.^apas.     It  is  separated  by  a  considerable  interval  from  the  tym- 
panic. 

Thejugal  has  been  largely  weathered  away  from  the  specimen, 
f)ut  the  anterior  portion  remains,  as  well  as  the  imprint  of  the  entire 
l^one  on  the  matrix  filling  the  orbit  of  the  left  side,  which  allows  its 
shape  and  connections  to  be  determined  with   a  fair  degree  of  ac- 
curacy.    The  horizontal   portion  is  longer  than  in  the  recent  genera 
of  DipfHllcUii  or  HeteromyidiEj  and  though  very  thin  and  compressed, 
forming  a  vertical  plate,  it  is  stouter  than  in  any  of  the  modern  forms, 
except  Pedeten.     The  ascending  portion  is  decidedly  broader  and  is 
continued  up  along  the  anterioi:  edge  of  the  orbit  and  forms  a  suture 
with  the  lachrymal,  as  in  the  recent  jumping-m ice.    The  form  of  this 
process  is  most  like  that  of  Zapus,  among  the  existing  genera;  it  is 
a  wide  plate,  with  recurved  external  border,  convex  externally  and 
concave  internally,  somewhat  as  in   Znpuat,    though  owing  to  the 
smaller  size  of  the  infraorbital  foramen,  it  is  less  attenuated.      In 
Dipus  the  edge  of  the  plate  is  not  recurved,  but  projects  directly  out- 
ward and  helps  to  give  the  extraordinary  breadth  which  the  face  has 
at  this  point — the  widest  part  of  the  skull.     The  anterior  portion  of 
the  zygomatic  arch  is  at  a  lower  level  than  in  the  recent  jumping- 
luice  and   here  the  arch  is  less  horizontal ;  uor  has  it  the  decided 
downward  curvature  found  in  Dipus ;  in  front  the  arch  is  not  so 
widely  se|>arated  from  the  alveolar  portion  of  the  maxillary  as  in  the 
recent  genera.     The  zygomatic  process  of  the  maxillary  is  much  like 
that  of  Z(ipus,     The  infraorbital  foramen  is  a  large  af)erture  per- 
forating the  zygomatic  process  ;  in  shape  it  is  high,  narrow  and  some- 
what pyriform,  resembling  that  of  the  tyi>ical  Muridce,  except  that 
its  position  is  reversed,  being  narrower  above  than  below.     There  is 
DO  separate  canal,  or  even  notch,  for  the  nerve,  such  as  is  found  in 
the  recent  jumping- mice.     The  zygomatic  process  arises  a  little  in 
advance  of  the  premolar,  as  it  does  also  in  Zupus;  in   Dijnoi  it  is 
shifted  somewhat  farther  forward,  while  in   Pedetes  it  extends  so  far 
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anteriorly  that  the  Mcendiiit;  proceea  of  the  jugal  appears  to  rise  oiifc 
of  the  middle  of  the  zygomatic  arch.  The  zygoniaiic  proreee  of  the 
maxillary  is  thus  merely  a  sleader  frame-work  eiicl<^icg  the  infra- 
orliital  foramen  aud  strengthened  on  the  outer  side  hy  the  ascending 
process  of  the  jugal.  This  is  i(nite  different  from  the  perforated 
plate  of  the  true  mice  and  still  more  from  the  imperforate  plate  of* 
the  Helerotnyidif  aud  Henmyidic.  The  lachrymal  is  a  very  small 
l)one,  nhich  is  plucetl  at  the  a ntero- superior  angle  of  the  orhit  aud 
articniates  with  the  frontal  and  the  jugal. 

The  premaxillaries  are  large  and  rjiiite  heavy  Ixmee,  very  uarrow, 
but  of  considerable  vertical  extent;  their  palatal  surface  is  r 
to  two  uarrow  rods,  one  on  each  side  of  the  very  large  i 
foramina.  The  maxillo-preinaxillary  suture  isjuxt  in  advan 
zygomatic  process,  as  is  also  the  case  in  IH/hik  ami  Zn/iiix,  s 
the  sides  of  the  rostrum  are  formed  almost  entirety  by  the  premaxil- 
lie.  The  incisive  fommina  are  very  large,  though  the  np^tarent  size 
is  increased  by  the  loss  of  the  premaxiltary  spiues;  thoy  deeply 
emarginate  tbe  palatal  procei<ses  of  the  maxillartes  and  extend  back 
as  far  aa  ml.  The  Job u  Day  genus  Pariculin  and  several  of  ihe 
recent  Di/todidf,  such  as  Zapnn,  Pi/nin,  A/aclwjii,  etc.,  have  a  siiiiikr 
conformation  of  the  incisive  tbnimina,  but  in  the  latter  they  do  nut 
cut  BO  deeply  into  the  maxillaries.  This  ap}>ears  lo  l)e  due  to  the 
growth  of  the  part  of  the  maxillaries  in  front  of  ^^^>^  premolar  which 
accompanies  the  forward  shitliug  of  the  zygomatic  proueas.  In  Perlflea. 
\>  which  this  Bhifting  has  iittnitted  ita 


ce  of  the 
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The  new  genus  and  specias  may  l)e  defined  as  follows: 

PKOTOPTYCHUB. 
Gen.  nov.  p  '  ,  m  %  cheek-teeth  brachyodont,  in  the  worn 
condition  with  deep  enamel  inva<rination  from  outer  side  and 
s«ha)]ow  depression  on  inner  side  of  crown.  Infraorbital  foramen 
larj^e,  pyriform,  i>erforating  zygomatic  process  of  maxillary.  Jugal 
articulating  with  lachrymal  (?).  Mastoids  much  inflated,  in  degree 
interme<liate  between  those  of  ^ViVrW/y/»/«  and  Dijhtffomys;  tym- 
panies much  inflated  and  hemispherical.  Interparietal  nearly  square. 
Jncisive  foramina  very  large. 

T.  Hatoheri  n.  Hp. 

I^ength  of  skull  about  as  in  Pcrodipas  Ordi,  Internal  enamel 
invagination  of  p  ^  much  less  marked  than  in  '"  grinding  teeth 
of  nearly  equal  size,  m  J  slightly  larger  than  the  others.  Nasals 
vride.      Occiput  higher  than  wide. 

This  S{)ecie8  is  dedicated  to  its  discoverer,  Mr.  J.  B.  Hatcher, 
whose  long  and  arduous  lal>ors  in  behalf  of  paheoutology  have 
Wen  crowned  with  such  brilliant  sucxjess. 

Mea.iuremenis, 


M.M. 

n  •3i. 

Length  of  skull  from  iuion 

Height  of  rostrum  at  base 

.009 

to  zyg.  ]»r<>c.  of  max. 

0.0127 

Interparietiil,  length 

.007 

Hreadth  of  skull  at  nia.s- 

Interparietal,  width 

.009 

toidn 

.OliO 

(M'iput,  iieight 

.0095 

Hivadtli    of    skull    across 

Occiput,  width 

.OOH 

zygoinathr  arches 

.0175 

Molar  -  premolar      series, 

Breadth  of  skull  at  inter- 

length 

.008 

orbital  sfMice 

.010 

Molar  series,  length 

.0055 

Width  of  rostrum  at  batie 

,im 

The  Affinitieh  of  pROTOPTYcnua. " 

It  has  been  remarkefl  that  fossils  do  not  aid  materially  in  clearing 
away  morphological  difficulties,  In^cause  they  raise  as  many  j)roblems 
an  they  solve.  Such  a  stricture,  while  not  justified  in  the  case  of  a 
nearly  complete  phylogenetic  series,  is  only  too  applicable  to  isolated 
genera,  such  as  FJoihvnmi},  or  in  the  case  of  a  few  scattered  and 
widely  separateil  links  in  a  ]>hyletic  chain.  To  the  latter  class,  un- 
fortunately Prof  opt  ifelnia  belongs  and  there  is  much  al>out  it  that  is 
extremely  puzzling.  It  is,  in  the  first  place,  altogether  unexpected 
to  finti  that  the  curious  and  hitrhly  s|)ecialized  family  of  the  Dipodida' 
should  extend  back  with  so  little  change  to  the  upper  Eocene.    This 


I 


I 


is,  however,  only  another  in!itnnc«  iif  the  i-onlinuily  of  the  American 
nxleiit  fHuiiB,  which,  fcniity  bb  it  ie,  pursues  n  mucii  more  iiiiliriikeu 
course  than  that  of  Euro|)e.  Still  itiore  BL]r|iri»tiii)r  is  it  I"  firid  tbiit 
one  uf  the  peculiarities  which  espeoially  mark  iWia  furuily,  iiamelv. 
Iht!  inHatiuii  of  the  teiuporal  region  and  [he  concomilant  reduction  itf 
the  wljoining  cranial  hunen,  have  already  altained  Giich  an  ailvnni!e<) 
(le;;ree.  Finally,  to  add  to  the  coofiieion,  we  observe  that  with 
fiiatnrct  characteristic  of  the  /'i/wrfitiB  are  combiDed  oertain  Htriic- 
tiirea  resembling  those  of  the  Hi-ifroniyiiia;  such  ae  tlie dentition  nnd 
the  ijhnpe  and  divisions  of  the  mastoid  hullte,  while  the  infraorbital 
f.irnnn-n  !•*  like  that  of  the  Miimlte  ■  . 

That  f'loUii'lyihii"  11  an  ance«lrnl  form  of  the  Difwditlir  seenie 
abundantly  clear  The  long  narniw  and  incapacioui<  cranintn. 
ihmiuh  in  strong  contrast  with  that  of  rH/nut,  ia  not  very  nnlike  the 
crnumm  of  Znpiix.  and  these  diflerences  are  just  what  the  analogy 
uf  other  maninialmn  iri*""?^  nuiild  lead  us  to  pxi>ect  The  character 
of  the  mfrHorbitftl  hiranieii  iiHers  no  difficidty  to  this  view,  for  its 
great  ei/e  in  the  luiHlnni  jumping  niu«  cannot  lie  a  primitive  feature 
and  the  condilion  fliiiud  id  l^ntaply^-hm  is  a  starting  [xiint 
from  winch  the  modern  characier  of  the  family  could  easily  lie 
denved  i  he  leeili  arc,  11  is  true  (jnne  dirterent  from  those  of  any 
of  the  n;(cnt  gener.i,  nnil  jet  thr  amount  itnd  kind  of  change  necen- 
sftry  to  iirodnoe  the  hitter  are  imt  greater  than  have  demonstrably 
occurreil  in  many  other  fumilies.  Among  the  existing  ium|iing- 
niice  there  is  great  diversity  in  the  structure  of  the  midars.  which  it 
is  dithcult  to  reduce  to  iiiiv  t^inimon  [ihui. 

As  yet  no  nicnilMT  of  the  family  has  lieen  detected  iu  the  White 
Kiver  tiirmatiou,  bul  in  the  succeeding  John  Day  lieils  llic  line  i,i 
.-iirricd  forward  by  IWir-'!-.-'.  This  genus  ciiiiiiot  well  he  .lireclly 
;iu.'e.-lriil    to  uny   of  the    re.-cul   genera,  because   il    bus   lost  all  the 
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the  Uinta  genus.  The  posterior  part  of  the  cranium  in  the  only 
known  skull  is  so  much  injured  that  the  character  of  the  mastoids 
cannot  l>e  made  out,  though  they  could  not  have  heen  as  large  as  in 
Prot^ptychiis,  but  the  tympanies  are  seen  to  form  large,  hemispheri- 
cal hullie,  with  very  large  meatal  openings,  which  do  not  form  tul)e8. 
The  lateral  view  of  the  skull  bears  (x>nsiderable  resemblance  to 
that  of  Ncotvnuiy  as  an  ancestor  of  which  FaeieuhtH  is  regarded  by 
Cope. 

If  the  view  as  to  the  systematic  position  of  Protoptifcluis  which  is 
here  advocated  be  correct,  it  follows  that  the  Dipodidu-  were  separ- 
ated from  the  true  mice  at  a  very  early  period,  and  that  they  form 
a  very  distinct  line.  It  offers,  however,  no  objection  to  the  inclusion 
of  the  jumping-mice  among  the  Myomorpha,  tor  the  special  peculi- 
arities of  the  infraorbital  canal  in  the  former  are  shown  to  be  deriva- 
tive from  the  murine  type.  The  articulation  of  the  jugal  with  the 
lachrymal  is  probably  a  primitive  feature,  which  the  Dipodidoi  have 
retained;  this  articulation  is  not  only  usual  among  the  mammals 
generally,  but  is  also  found  in  the  earliest  rodents,  such  as  ParamyH. 
Another  conclusion  which  follows  from  the  reference  iA'  Pro(optychu« 
to  the  ancestors  of  the  Dipodidir  is  in  regard  to  the  position  which 
should  be  assigned  to  Zapun,  This  genus  displays  the  skull  character- 
istics of  the  Dijwdi^cf  in  a  much  less  extreme  degree  than  the  other 
existing  members  of  the  family.  This  is  as|)ecially  true  of  the  audi- 
tory bulla,  the  mastoid  portion  of  which  is  very  small  and  but  little 
inilated.  If  Protoptychiis  l)e  really  ancestral  to  the  Diftodidie,  then 
ZapiiH  either  must  have  suffered  a  degradation  and  reduction  of  the 
mastoid  elements,  or  it  is  not  related  to  the  jumping-mice  at  all. 
The  first  alternative  is  much  the  more  probable  one.  This  mode 
of  development,  namely,  the  a<lvance  of  a  certain  structure  up  to  a 
maximum,  followed  bv  a  decline  in  that  structure,  is  not  an  uncom- 
mon  occurrence,  and  is  so  familiar  that  it  would  l)e  sui)erfiuous  to 
cite  examples  here.  Such  an  alternation  in  the  development  of  one 
or  more  parts  is  compatible  with  the  continually  advancing  differen- 
tiation of  the  organism  as  a  whole.  If  this  conclusion  be  well 
founded,  jthen  Znpns  is  not,  in  any  sense,  a  connecting  link  l)etween 
the  Maridiv  and  the  I>lpodidu\  but  a  simplified  uiember  of  the  lat- 
ter. We  have,  as  yet,  no  means  of  determining  how  far  the  foot- 
structure  of  ZapiiH  retains  its  primitive  characters,  but  judging  from 
the  analogy  of  other  groups,  it  is  probable  that  the  foot  is  primitive 
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rather  than  retrt^rade.     Iti   very   many,   perhnpp  the  msjority  of 
c)i8e»,  the  skull  iiii  moderni7£(I  earlier  than  the  feet. 

A  very  miirh  more  difficult  problem  is  to  delermine  what 
relation,  if  anv,  exiBts  l>etweeii  l'rolitplyrkii>i  and  the  Helemmyiihr. 
In  inoxt  schemes  of  classification  this  family  and  the  Geomj/idir  are 
referred  ta  the  Myonmrpha,  hnt  severnl  nnthoritieB  deny  the  pro- 
priety of  such  a  reference.  Winge,' in  particular,  rejects  the  division 
of  the  si  m pi ici dentate  roclents  into  three  BectiouFi,  and  founds  hie 
arrangement  of  the  order  principally  upon  the  characters  of  the  maf>- 
ticntory  mnecles  ami  upon  the  mo<liHcatioDB  of  the  nkull  which 
accam|>any  these  characters.  On  account  of  the  anterior  [Mwition  uf 
the  infraorbital  foramen  and  the  im|)erf[inite  zyji^omatic  process  of  the 
maxillary,  the  " flufOTnyida'"  (which  include  both  families)  are 
brought  into  relation  with  the  beavere,  marmots  and  squirrels.  The 
obvious  objection  to  this  method  of  classification  ie  that  it  ignores  the 
po)<sibility  of  the  independent  acquisition  of  similjar  structures  in 
widely  se[>nrated  series,  through  convergent  or  parallel  developmeni, 
processes,  the  reality  an<l  fre<|uency  of  which  are  not  open  to  question. 
All  available  evidence  (.iwh  to  show  that  in  the  primitive  nxlent  type 
the  zygomatic  pn>ce8H  of  the  maxillary  was  |>erforated  by  a  lar^ 
(>|)emng,  and  that  the  jugal  extendecl  up  along  the  anterior  edge  of 
the  orbit  to  the  lachrymal.  There  is  nothing  impORsible  in  the  Bug- 
geslion  that  the  eimditiim  of  these  parts  fiinnd  in  the  Gemnjiilit  ami 
Hflenmiyiifif  may  have  been  derived  from  some  such  arrangenienl 
which  occurs  in  l;:.h.,.t<,rhu..    lu  the  lalter  llie  dwiliiion  and 
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of  ciiflTerence  between  them.  Certain  of  his  categories  are  here  omitted, 
as  not  l)eariDg  upon  the  points  to  be  discuased  and  some  verbal  changes 
have  l)een  made  to  render  the  nomenclature  consistent  with  that  used 
in   t  lie  body  of  this  paper. 


3. 
4. 


a. 

7. 


9. 
10. 

11 


GEOMYIDiE. 


^^kull  ma88ive,  angular,  in 
l^eneral  of  an  arvicoline  hu- 
perficien. 

I  iit^^rorbital  space  narrower 
than  rowtrum. 

Hkull  wident  acros8  zygomatic 

iArehe8. 
I^alate  Hloi>ing  strongly  down- 
ward, far  below  level  of  zygo- 
luata. 

r^UHab  not  produced  beyond 
incJHorH,  roMtrum  broad, 
blunt,  |>arallel  Hided. 

K'rontals  eompresned. 

HarietalH  compressed,  irregu- 
larly linear,  remote  from 
orbits. 

2S4|uamo8al  roofing  most  of 
c-erebral  cavity,  from  roof  of 
which  mastoids  are  ex- 
oluded. 

-A.  uditory  meatus  contracted, 
tulKilar. 

'l\vm|>anic  bulhe  widely  dis- 
crete. 

^upra<H'fipital  broad,  forming 
inoHt  of  occipital  plane,  but 
not  mounting  on  top  of 
Hkull. 


V-    Molars  rootless. 

V^-  I^arge,  erect,  falcate  coronoid, 
overto[»ping  condyle. 

^\'  Jiowerjaw  large  and  strong. 

15.  Fore-limbH  highly  fonsorial; 
claws  much  enlarged,  fitted 

in   J«r  digging. 

jn.  rA'es  and  ears  miiuute. 

*^-  liabittt  completely  subter- 
ranean. 


HETEBOMYIDJE. 

( e.rr/.  Ileieromys. ) 

1.  Skull  delicate,  with  rounded 

off  angleri  and  Klight  ridges, 
if  any. 

2.  Interorbital      space       much 

wider  than  roHtrum. 
H.    Skull  wideHt  ac*rosH  mastoids. 


4. 


5. 


6. 
7. 


8. 


9. 


Palate  nearly  horizontal,  lit- 
tle, if  any,  below  level  of 
zygomata. 

NasalH  i)roduced  beyond  in- 
cisors, n)strum  conipreHsed, 
tapering,  acrute. 

Front als  very  broad. 

Parietals  br<)ad,  triangular  or 
pentagonal,  coming  to  edge 
of  orbitH. 

8(|uamoHalH  mostly  or  wholly 
restricted  toorl)its;  mastoids 
rfXjfinK  much  of  cerebral 
cavity. 

Meatus  inflated,  ventibular. 


10.  T>TiipanicH  approximated  or 

in  conta<'t  at  apices. 

11.  8uprao<»cipital       contracted, 

scarcely  or  not  entering  occi- 
pital plane,  but  mounting 
to  toj)  of  Hkull  to  there  cm- 
brace  inter|)arietal  between 
it*i  forks. 

12.  MolarH     rooted     (except     in 

I>ipodotfti/intp) . 
18.  8mall,Hloping,  prickle-Hhaj)ed 
coronoid,  l)elow  condyle. 

14.  liower  jaw  small  an(i  weak. 

15.  llind-limbs  saltatorial.    Fore- 

clawH  not  enlarged  or  npe- 
cially  foHsorial. 

16.  Eyes  and  ears  large. 

17.  IlabitH  exposed. 


The  two  families  agree  in  the  following  respects:  (1)  The  mastoids 
We  much  inflated  (except  in  HeieromijH)  and  occupy  much  of  the 
superior  or  occipital  surfaces  of  the  skull,  or  both.     (2)  The  infra- 
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iirliital  furAtneD  ib  smiill  iini)  pertbratpa  the  niaxillarv  far  in  froDt  of 
tliH  xvgoniHtlc  proiTxs.  whirh  is  expanded  atui  imfierforale,  iiiii(;b  as 
ill  the  Kciiiromorphs.  (H)  The  liiuder  c^ud  ut'  tlie  iiicisur  makeA  a 
imUulwronce  on  the  mandible  lielow  the  condyle.  (4>  There  are 
lurge  fiir-liueil  ehi!ek-|»rmelie9,  opeiiiti);  esternally. 

Thai  llie  (Iruiiui'uUif  and  the  llrlrii'myiiUr  are  closely  related  to 
one  aiiiitlipr  is  fidiiiilt«d  hy  all  who  hnve  ^tiidiml  them,  almost  the 
only  dilTerenoe  ot'opitiioti  oii  the  HnhitK^t  Iwiug  aa  to  whether  they 
should  Iw  gnHijied  in  one  funiily  or  in  two.  Jiist  wherein  thia 
ri'1ation»hi|j  oonaiBtn  is  another  und  lesn  simple  qiit«tioii  and  il  may 
Ite  answereii  in  one  of  three  wayc:  (1)  The  U'-imiiridir  have 
deseeiided  rmiii  the  Hcleromi/idie  ;  or  (2)  the  IbII«t  have  dewwtnded 
I'mm  the  tiirmer;  or  (3)  both  should  be  derived  from  a  eonimon 
anctwior  which  was  not  sntfteiontly  differentmleil  lo  he  proiwrly 
referred  to  either  familv  Improlinble  as  it  nuiy  np]>ear.  the  evi- 
deiiee  dlBlinctly  lavora  the  hi-dl  of  ihew  three  nlternativee.  To 
rejrard  the  miinifoM  resenibhineeti  between  the  two  groups  aa  due  lo 
parnlleliKiii  or  ennvergGHte  h  a  mere  nsgiimplian  whir^h  is  wilhuut 
any  evidenre  to  sustain  it.  The  belief  that  the  Urowyidtr  have 
deai^nded  frotn  the  Hi'lrromijiiUr  involves  the  inference  that  the  com- 
piiratively  small  size  of  the  mastoid  in  the  former  is  the  reatilt  of 
reiiiicliiin  from  a  more  ■'xii|.'(rerale<l  development.  The  John  Day 
genera  ^,'»^l/,^W. ""  and    llrun.liei-x.  which   <litrer  from  each  othe'r 


^'  ill  lb.-  nu'l  lliur  rlie  liiltrr    hius   roi>1ed    und    llie   fi>rii.er  r.H>lle8!> 

:n'^.  lliiow  <-\,  li<;lir  on  llii.-^  .|iii'.~lii>ii.       In  .-^kMll  ~lriirlnri>  tlii'V 

-..  ,u-:n\y  iiit.rii.i-dii.l..  hHvM'en  li.e  Iwo  l-iniili.'S,  lliul  llie 
r.iir,-  of  Tlirm  [..  .illi.T  sreni>  sii.ncwhal  nrhitriirv.  iIiohl'Ii,  on 
v,\,..U:  lU.-i  in.'lin.'  .lislim-lly  to  ihr  li.o,„i,i.l.. .  iis  is  .slunvn  in  the 
imiiiu-  |"iiiils  ol*  ns.-iiibhin.v:  Mt  The  inlcn.rbiliil  spaee  is 
lntM T  lh;iii  (be  roMnuii:  rl,  tlir  pulnlr  i>^  r'topliiL'  iind  W\-\\  tile 
■I    i.f   tin-   /y^'.iniuti.-   .^^■lu■s;    i  :!  .    ihr   nasals   ;iiv   ni.l    nnulnred 
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^^yond  the  incisors  and  the  rostrum  is  broad,  blunt  and  parallel- 
sided;  (4)  the  frontals  are  very  narrow;   (5)  the  parietals  are  nar- 
"■^w,  linear  and  do  not  extend  to  the  orbits;  (6)  the  supraoocipital 
^0^8  not  extend  upon  the  top  of  the  skull;  (7)  the  lower  jaw  is  large 
*^<1  strong;   (8)  the  skull  is  massive  and  angular,  with  well  defined 
''^^ges  and  in  some  species  with  a  sagittal  crest.     On  the  other  hand, 
'■^^  resemblances  to  the  Heteromifidir  are  confined  to  the  temporal  and 
^^^^ipital  regions.     (1)  The  greatest  width  of  the  skull  is  across  the 
^^stoids;  (2)  the  auditory  meatus  is  inflated  and   in  some  species 
^^stihular;  (3)  the  tympanies  form  large  bullae  and  have  the  anterior 
**Q«k-like  prolongation  found  in  most  of  the  recent  Heteroimjldw,  but 
j'^^eir  apices  are  more  widely  separated;  (4)  the  mastoids  are  largely 
^^flated  and  appear  on  the  top  of  the  skull,  but  roof  in   le^<*8  of  the 
^*~anial  cavity  than  in  most  of  the  recent  genera;  (5)  the  occiput  is 
almost   square   and    much  narrowed   by  the  encroachment  of  the 
^^RsU^ids.     The  shape  and  position  of  the  infraorbital   and  incisive 
^'-Jramina  and  the  protuberance  on  the  mandible  formed  by  the  end 
^f  the  incisor  are  as  in  the  modern  members  of  both  families.     The 
^t>ronoid  process  of  the  mandible  is  intermediate  in  character,  being 
*5irger   and   higher  than  in   the  recent    Heferomylfla%  smaller  and 
*fDwer  than  in  the  Gewnyiihe,    A  difference  from  both  is  in  the  shai)e 
^^f  the  mandibular  angle,  which  is  large,   falciform   and  but  little 
^verted.     The  limb-bones,  so  far  as  they  are  known,  resemble  those  of 
ThmnomyH^  except  for  the  presence  of  the  third  trochanter  on  the  femur. 
These  John  Day  genera  are  quite  inexplicable  except  upon  the 
hypothesis  that  they  are  ancestral  to  the  Geoimjidir  ;  to  regard  them 
asauofishoot  of  the  GemnyUhv  viXxxoh  have  in  some  respects  paralleled 
the  Heteromyidw  is  a  purely  gratuitous  assumption  un8upj)orted  by 
any  evidence.     The  existing  Geomyuhv  are  all  exclusively  subter- 
ranean and  fossorial  in  their  habits,  with  very  small  eyes  and  ears, 
and  in  them  any  extreme   delicacy  of   hearing    would    be   out   of 
place.      Further,  the  inflated  mastoids  of  the  existing  pocket-gophers 
are  intelligible  enough  as  a  character  acquired  under  different  cir- 
cumstances of  life  and  retained  now  in  a  reduced  degree,  while  it 
is  difficult  to  see  how  such  a  character  should  ever  l>e  acquired  by 
burrowing  animals.     Another  fact  pointing  t4)  the  same  conclusion 
is  that,  as  Merriam^  has  shown   in   his  admirable  monograph,   the 

'  Merriani,  C.  H.     Monographic  Kovisioii  of  the  Pocket  Gophers,  etc.     U.  S. 
Dep't  of  Agriculture,  North  Americau  Faumi,  No.  K,  Washington,  1805. 
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maBtoid  bullae  nre  filled  ivilh  Ranc«llouB  bone,  which  there  if  rea- 
BOn  to  believe  \i>  n  Btgii  of  cle^eDeracy.  Hirailar  reductions  uf  the 
tympanic  ImllK  are  not  infrequent.  To  give  but  one  example  oiil 
of  many,  in  the  recent  pecoAriea  tlie  tympanies  form  small  bulla.-  filleil 
with  cancellous  Imne,  while  in  the  White  Kiver  ance^stor  nf  the 
group,  PerrlKmi",  the  liulln;  are  hollow  and  largely  inflated.  It 
is  alto^ther  unlikely,  on  the  other  band,  that  EiiloplyrhuK  and 
FhitniVwas  can  lie  ancestral  to  the  HeUromy'uhr.  because,  in  the 
first  place,  the  skull  and  skeleton  are  tfx)  tar  advanced  on  the  liae 
uf  the  pocket-gophers  and  indicate  that  the  burrowing  habit  had 
already  been  more  or  less  perfectly  acfjuired,  and,  iu  the  fieound 
place,  because  in  the  imperfectly  known  White  Kiver  genera  Uit>»- 
utiptyeh'i"  and  Helifcumt/f  we  seem   to   find  distinctly  marke<l  fore- 

HllMMAKY, 

(1)  l'roUi]dyrhva,  a  new  rwlent  from  the  Uinta  Eocene,  is  an  unex- 
pectedly modernized  form,  which  has  already  actpiired  verv  lai^ 
mast^iid  bulhc.  a  nistnim,  incisive  fomminn  and  posterior  nnres 
greatly  resembling  those  of  the  jumping-mice,  and,  ns  in  that 
family,  tiie  articulation  of  the  jugal  with  the  lachrymal  is  retaine<l. 
The  infraorliilal  foramen  is  of  the  murine  type.  The  dentition  and 
the  sha[>e  and  constrnction  of  the  mastoid  and  surrouniling  part^ 
of  the  cranium  wvtut  resemble  those  of  the  Hfleromifliht. 

('■i)  The  gennr<  is  probably  to  l>e  regarded  as  the  ancestral  tvpo 
of  the  l>i/niiliilif  and  iudical«s  an  American  origin  for  this  family, 
being  much  more  ancient  than  any  known  representative  <if  the 
group  in  the  Old  World,  which  il  apjtcars  to  have  reached  by  a 
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JELLT-LIKE    SECRETION    OF    THE   FRUIT    OF    PELTANDRA 

UNDULATA  liaf. 

BY  IDA  A.    KELLER. 

[aving  some  time  ago  deterniiued  the  origin  of  the  thick  coatiug 

^^^      j  ^lly  investing  the  younger  parts  of  Bra^etiin  peltnUu  Pursh,^  I 

^'^'*^*:^  curious  to  seek  the  cause  of  a  ^imiliar   secretion    found  in  the 

*^  ""^^  it  of  PdUmdra  undnlata   Raf. ,  a  plant  widely  separated  from  the 

*^"~^*~txier  so  far  as  its  natural  relationship  is  concerned. 

The  .stage  of  development  which  first  attracte<l  my  attention  to 

^*^^    voluminous  secretion  of  this   plant  is  represented   in  tig.  1,  PI. 

^^  II,  where  a,  h,  and  c  show  three  ditt'erent  views  of  the  same  plantlet. 

^^I><)ve  may  Ihj  seen  the  first  leaf,  /,  thick,  green  and  cotyle< Ion-like. 

^Vithin  this,  and  partly  protruding  beyond  it,  the  second  leaf,  /.  b. 

*^K<i  portion  circumscribed  by  a  rather  wavy  outline,  J.  is  the  jelly- 

■^^ke  mass  in  question.      Roots  are  also  beginning  to  emerge,  as  indi- 

^*uted  bv  r. 

The  question  naturally  arose,  from  what  |)ortion  of  the  fruit  does 
^he  jelly  originate?  Is  it  produced  from  s|)ecial  glandular  organs  as 
^ti  the  case  of  BraaeHui  peltate  Pursh,  or  is  it  the  result  of  a  meta- 
'oorphosis  of  certain  cells  into  this  peculiar  gehitinous  mass  without 
the  intervention  of  glands?  Before  pnK'eeding  to  answer  these 
qiif3Stions  I  will  briefly  outline  the  anatomy  of  the  fruit  (»f  this 
plant.  The  fruit  of  the  members  of  the  Ara<!eie  family  is,  as  we 
are  told,  usually  a  l>erry.  It  ap|)eiirs  to  me,  however,  that  the  most 
essential  characteristic  of  thi&  type  of  fruit,  the  well  developed  meso- 
carp,  enclosing  the  seed  as  a  fleshy  mass,  is  here  conspicuously 
reduced.  The  whole  mass  of  tissue  representing  the  |)ericarp,  con- 
sists of  a  few  layers  of  cells,  represente<]  in  tig.  2.  It  hjis  the 
ap[>earance  of  a  thin  integument  such  as  we  find  in  a  caryopsis  or 
utricle  rather  than  that  of  a  pulpy  enveloj^e.  The  material  which  1 
ha<l  at  ci^nmand  was,  as  a  rule,  one,  or  rarely  two-seeded.  Fig.  II 
shows  such  a  one-seeded  fruit  cut  through  lengthwise.  The  spheri- 
cal embryo  is  represented  by  f, ;  below  r.  is  an  empty  spuce,  r.     Be- 
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tweeii  the  t>eed  aad  the  pericarp  is  found  a  mass  of  jelly,  which,  it 
should  Iw  iiottid.  is  present  hefore  germination. 

In  my  search  for  the  origin  of  this  jelly-like  sei^retion,  I  ol^served 
rhat  it  adhered  Hrnily  to  the  xeed-cuat,  and  I  was  inclined  to  Itelieve 
lliat  |>i>s.sihly  the  latter  might  in  some  way  give  riae  to  this  sulistauce. 
On  examiiiatiun  1  found  no  trace  of  gltindular  organs  upon  the 
e|iis]M>rm  nor  did  the  outer  cells  ihemseives  indicate  gelatination. 
I  continued  my  search,  however.  Fig.  '1  suHiciently  indicates  that 
we  Hnd  neither  special  glands  nor  metamorphosed  cells  in  the  portion 
of  the  pericarp  reprcsentc^l  in  the  drawing.  It  represents  almost  any 
|iart  of  the  pericarp,  except  that  which  I  shall  now  dMcHlte.  My 
attention  was  next  directei)  to  the  thickening,  n.,  fig.  'A,  which  corre- 
s|iondK  In  the  point  of  attachment  of  the  fruit  to  the  sjmdix.  Thi» 
is  hrown  in  color  and  (juite  ritgost^  On  making  sections  I  found 
that  the  wrinkles  or  folds  are  thickly  l>eset  with  trichonics,  shown 
in  fig.  4.  'I'hey  arc  more  or  less  cluti  shajieil,  of  a  lirownish  color, 
especially  en  iiKiise,  and  of  a  varying  niza.  In  general  appearance 
there  is  a  striking  resenililance  lu  the  glandular  hain  pro<luciijg 
the  gchilinons  coating  on  the  young  leaves  of  Hni^eiiia  /le/t'il'i 
I'nrsh,  aud  I  have  no  douht  tliat  the  jellydike  secretion  of  the  fruit 
of  Pi:H-iiiiirn  lUKliilntn  Kaf.  owes  iH  origiu  to  those  glandular 
Irichomes  situated  in  the  liasal  thickeniug  of  the  pericarp.  This 
view  was  contirnie<i  l>y  sultsequent  observations,  e8|)ecially  during 
the  pnicwts  of  germiiuition.  The  first  inilication  of  germination 
is    [iroLaldy   the  swelling  of  ihe  jelly-like  nniss,   thereby   ruptur- 
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coniitituent  of  every  gelatinous  secretion,  is  in  this  particular  cjise,  in 
^11  probability,  derived  directly  from  the  water  surrounding  the  plant 
than  that  which  is  carried  through  the  tissue  of  the  plant  to  the 
glandular  organs.  The  secretion  in  the  fruit  of  Pelfandra  niidnluta 
Raf".  is  not  in  close  contact  with  an  aqueous  medium,  and  it  api^Kiars  to 
me  a  significant  fact  that  the  tissue  upon  which  the  glands  of  this  plant 
are  sup()orted  is  traversed  bv  spiral  vessels,  being  thereby  well  sup- 
plied with  water- conducting  tissue.  The  water  in  this  (^ase  must  of 
necessity  be  carried  through  the  plant  to  the  interior  of  the  fruit. 

-A.  few  more  observations  deserve  a  passing  notice:  When  I  col- 
loeted  my  material  for  study  Oetol>er  7,  1894,  I  observed  that 
sona^i  of  the  fruits  had  left  the  spadix  while  others  still  crowded 
ari>um|  it  surrounded  by  the  tough  spathe.  About  a  dozen  of  the 
^^^  Is  I  threw  into  a  jar  containing  water.  Of  these  only  three  sur- 
^'*^*^d  and  germinated  in  March  of  this  year.  Figs.  8  and  9 
^''^  drawings  of  seedlings  as  they  appeared  on  April  15,  and 
^"^  plants  continued  to  live  until  the  beginning  of  May,  although 
tn^i^  had  no  soil  to  root  in. 

^-)ii  April  18,  of  this  year,  Mr.  MacElwec  showed  me  a  locality 
nt^^j-  Gray*s   Ferry  Station  where  PeUatidra  grows.     Although    the 
*^^^is  which  I  had  collected  last  year  had  germinated  a  month  ago,  we 
t**^rid  that  most  of  the  seeds  at  this  locality  just  barely  showed  the 
P^^>truding  tip  of  the  first  leaf,  and  some  showed  no  signs  whatever 
oi  Sprouting.     It  cannot  be  said  that  the  appearance  of  the  jelly  is 
wwariably  the  first  indication  of  activity  in  the  seed,  since  1  noticed 
repeatedly    that   the    bud    may    api)ear  while  the  secretion  is  still 
encased    in    the    pericarp.     The   plantlet  represented  in  fig.  8,  did 
uof  throw    back   the  pericarp  either  during  germination  or  after- 
ward. 

Some  of  the  fruits  were  placed  on  very  wet  sand  and  in  a  few  days 
there  were  signs  of  vigorous  growth,  fig.  1 0.  Others  were  thrown  on 
water,  and,  although  development  took  place,  fig.  11,  it  did  not 
seem  as  healthy  as  when  the  fruits  were  allowed  to  rest  u|)on  a  solid, 
although  thoroughly  wet,  sul)8tratuin.  The  difference  may  be  ap- 
preciated on  comparing  figs.  10  and  11,  and  this  difference 
became  more  marked  later  on. 

^5o  far  I  have  not  found  any  satisfactory  explanation  for  the  de- 
velopment of  this  peculiar  jelly-like  secretion  in  the  fruits  of  Pel- 
tandra  undulata  Raf,  its  persistence  during   germination,  and  its 
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(liaappearaiice  afterwards.  It  ia  probable  that  its  fuDction  is  protect! 
but  the  probletn  iw  to  the  s|iecial  protection  needed  iu  tbia  particL 
(Slide,  uku  l>e  l>eHt  mlved  by  obeerviug  the  germinatiuu  of  the  a 
ill  its  uatural  euviroumeiit. 
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Junk  4. 

Rev.  Henry  C.  McCook,  D.  D.,  Vice-President,  in  the  Chair. 
Thirty-0even  perrons  present. 


June  11. 

Rkv.  Henry  C.  Mc<^ook,  D.  D.,  Vice-President,  in  the  Chair. 
Nineteen  persons  present. 


June  18. 

Mr.  Charles  Morris  in  the  Chair. 
Fifty -four  persons  present. 


June  25. 
Re\\  Henry  C.  MrCooK,  D.  D.,  Vice-President,  in  the  Chair. 
Eighteen  persons  present 

A  paper  entitled  •'  Diptera  of  Florida,  by  C.  W.  Johnson ;  with 
•dditional  descriptions  of  new  genera  and  species,"  by  D.  W. 
Cof^uillett,  was  presented  for  publication. 

The  following  was  ordered  to  be  printed : 


21 


PBOCERDtHQS  0 


i  ACADEMY  OF 


MEKOIS  OF  JOHH  HOWABS  BESFIELO. 
BY   THOMAa    HKGHAN. 

The  task  assigned  to  me  by  the  Academy  of  preparing  a  suitable 
memoir  of  our  late  fellow- member,  John  Howard  Redfield,  is  notan 
easy  one.  To  make  famous  one  who  sought  not  fame;  and  to  tell  to 
the  world  of  science  the  story  of  the  life  of  one  whose  modesty  and 
self-abnegation  scarcely  allowed  him  to  appreciate  the  value  of 
his  own  work,  is  Burely  a  difficult  undertaking.  It  has  been  my 
fortune  to  have  an  acquaiatance  with  mankind  to  an  extent  enjoyed 
by  few;  with  men  and  women  famous  in  many  walks  of  life;  but  I 
have  rarely  known  one  who  worked  with  such  an  earnest  purpose 
to  be  useful,  and  who  was  at  the  same  time  so  indiflerent  as  to 
whether  the  world  knew  of  it  or  not,  or  whether  be  received  credit 
for  the  work  which  he  had  done.  Associated  with  him  as  I  have 
been  in  the  botanical  work  of  the  Academy  since  the  early  sixties, 
and  I  may  say  closely  connected  with  him  in  that  work  for  the  past 
twenty  years,  I  am  amazed,  now  that  be  is  gone,  when  I  think  of 
how  little  I  know  of  the  man  beyond  bis  own  beloved  personality  in 
connection  with  that  work.     Once  only  did  be  stop  to  tell  me  of  his 
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was   thus  led  ultimately  to  discover  the  rotary  motion  of  Btorms 
and  tornadoes;  how  the  simplest  elements  of  knowledge  only  were 
taught  in  the  district  school  by  peripatetic  teachers  who  boarded 
around,  and  taught  during  the  terms   Lindley's  English  Reader, 
Milton's  Paradise  Lost,  the  Bible  and  Cook's  Voyages  being  nearly 
all  the  books  within  reach.     Among  all  these  varied  teachers  he 
remembered  two  women,  to  whom  he  was  especially  indebted  for  his 
love  of  flowers  and  nature.    They  fixed  in  him  his  earlier  tendencies 
aod  he  was  emphatic  in  his  belief  that  for  boys  under  ten  years  of 
age  good  women,  all  other  things  being  equal,  rather  than  men, 
make  the  liest  teachers.     His  father  brought  him  from  New  York  a 
Latin  grammar  and  reader,  and  he  tried  in  a  measure  to  teach  him- 
self.     He  was  now  at  an  age — ten  years — to  appreciate  the  value 
of  knowledge,  and  would  recite  his  lesson  to  the  minister  of  their 
church.     A  literary  society  was  founded  in  the  vicinity,  encouraged 
mainly  by  his  father,  and  it  was,  he  thought,  this  little  institution 
which  made  a  nmn  of  him,  though  there  were  not  over  three  hundred 
volumes  in  the  librarv.   One  of  these  books  was  Thornton's  Grammar 
of  I^>tany.     He  felt  himself  something  of  a  botanist  from  that  time. 
His  father  subsequently  moved  to  New  York.     Here  a  school  on 
the  I^aucasterian  system   was  established,   a  system  in  which  the 
advanced  boys,  as  monitors,  aided  in  teaching  the  classes;  but  instead 
of  the  mere  elementary  studies  in  the  general  Lancasteriun  system, 
t  higher  school  was   established  in    which   mathematics,  drawing, 
bookkeeping,  the   ancient   and  modern   languages,   and   something 
of  i  business  collegiate  course  was  attempted.     His  father  having 
BMt  with  financial  reverses,  the  boy  had  to  leave  school  when  four- 
tc«o  years  of  age  and  help  to  support  himself  by  entering  as  a  clerk 
ui  a  dry  goods  store,  his  work  being  to  clean,  dust  and  deliver 
{MUtsli.     Thus  he  passed  three  years,  keeping  up,  however,  his  early 
toit  of  self-culture  in  all  his  spare  time.    The  story  was  so  interest- 
uif  that  I  made  a  note  of  it,  and  this  is  all  our  good  friend  ever  said 
to  me  of  himself. 

I  was  elected  a  member  of  the  Academy  in  1860,  and  at  once 
^lisd  myself  to  assist  Mr.  Elias  Durand,  who  alone  seemed  in- 
^*f9iHtd  io  the  herbarium  at  that  time.  Mr.  Kedfield,  a  few  years 
**ttr,  though  actively  engaged  in  business,  made  a  practice  of  drop- 
pBf  m  for  a  short  time  at  noon,  daily,  to  give  encouragement  by 
pteseuce  at  least     This  was   my  first  acquaintance  with  him. 
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Mr.  Durand  died  goou  after.  Tlie  colWtiou  wtts  in  &  deplomhle 
oonditioD.  Mr.  Durand  had  been  very  gectennjB  of  his  time  and 
fthilities.  but  all  he  could  do  was  in  connecLiou  with  the  North 
AiueriCHU  herbarium.  The  building  was  on  the  line  of  a  duety 
Btreet,  and  the  dnst-eoverefl  packages  of  genera  or  natural  orders 
were  quite  repellant.  Mr.  Kedtield's  cheering  calls  were  bright 
spots  in  my  lonely  task.  I  tried,  however,  to  interest  some  of  my 
correepondenl*  in  liehalf  of  the  herbarium.  Dr.  Gray's  reply  was 
suggestive.  "What  ie  the  use  of  throwing  valuable  material  into  a 
dust  bin?"  I  was  pondering  over  the  note  when  Mr.  Redficld 
made  his  daily  call.  "Never  mind  that,"  said  be,  in  his  cheery 
manner.  "  I  Khali  have  more  time  soon,  and  the  new  building  is  to  go 
up  near  uiy  residence.  We  will  show  them  what  sort  of  a  'dust  bin' 
we  shall  have  after  a  while."  From  this  time  he  be^an  active  work 
on  the  herlmrium,  looking  at  first  into  the  few  colleclions,  and  com- 
meticed  the  great  twk  he  imposed  on  himself,  resulting  lo  giving  us 
a  herbarium  of  which  botanical  science  everywhere  is  proud.  His 
intelligent  earnestness  made  friends  for  the  Academy  everywhere, 
and  it  is  pleasant  to  note  that  among  all  these  friends  no  one  was 
more  lilieral  or  generous  than  the  author  of  the  "dust  bin"  note. 
With  liie  exception  of  the  three  summer  months  when  he  took  a 
vacation  to  oorthern  sea  shores,  every  day  was  given  to  herbarium 
work,  while  many  of  his  evenings  were  devoted  to  corresi>ondence 
with  botanical  friends  all  over  the  world.  At  his  death  he  had 
catalogued  and  indexed  so  that  any  specimen  can  lie  examined  in  a 
few  seconds,  the  whole  collection  numbering  some  thirty-five  thou- 
sand species  of  tloweriug  plants  and  ferns.  He  had.  with  the  aid  of 
an  assistant,  verified  and  fastened  one-half  of  the  specimens. 

The  Academy  is  indebted  to  .John  H.  Redfield  not  only  for  his 
great  lal>ors  in  behalf  of  the  herbarium,  hut  for  the  influence  of  bi^ 
pers<mal  character.      His  amiable  qualities  endeared    him  to  every 
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cootroversy  incline  by  some  pleasant  remark  to  allow  the  verdict  to 
go  against  himself.     In  this  connection  he  was  fond  of  repeating  an 
anecdote.    A  Scotchman  returning  to  his  native  village  inquired  of  the 
sexton  the  state  of  affairs.     The  sexton  sadly  reported  the  decadence 
of   religion.     In  his  opinion  the  only  adherents  of  the  true  faith  were 
biniself  and  the  dominie,  and  sometimes  he  had  '^doots"  about  the 
minister  himself.     He  would  suggest  that  perhaps  he  might  be  as 
critical  of  the  views  of  his  friends  as  Sandy  was.     Loving  appropri- 
ate sitories  to  illustrate  his  points,  he  enjoyed  them  when  used  by 
others.     He  often  quoted   from  Dr.    Gray,  who,  like  himself,  was 
overtiowing  with  good  nature.     Mr.  Rediield  had  asked  him  to  let 
^irn    have  some  duplicates  if  there  were  any.     It   happened  that 
there  was  but  a  single  set,  and  no  duplicates.     Dr.  Gray's  pleasant 
^'espouse  was:    "  As  the  boy  said  when  the  other  hoped  for  a  bite  of 
^^e  apple,  and  modestly  asked  for  the  core,    *  Billy,  there  ain't  goin' 
^  be  no  core  in  this  apple.'*     Such  humorous  stories  usually  came 
*^  ^hen  it  was  evident  further  discussion  was  hopelees  of  results. 

There  were,  however,  a  few  topics  on  which  his  exceptional  good 
^^tiire  would  admit  of  no  compromise,  even  in  the  way  of  a  plea- 
^^^t  remark  of  no  great  consequence   either  way.       One  of  these 
^^s  the  well-meaning  effort  of  some  botanists  to  strictly  enforce 
^*^^  rule  of  priority  in  botanical  nomenclature.     To   him.   Conser- 
vator of  a  great  herbarium,  the  effort  admitted  of  no  joke.     The 
^Wer  names  to  replace  those  long  adopted  were  so  numerous,  that 
^^e  revolution  meant  to    him  the   comparative   uselessness   of  his 
life-long  work.     There  must  be  new  numbers,  new  lists,  new  names 
^  the  sheets,  new  alphabetical  indexes.     He  could  not  begin  that 
great  work  of  change  at  his  time  of  life,  nor  could  he  see  anyone 
in  prospect  who  would.     He  vigorously  contended  that  there  must 
be  something  wrong  in  an  effort  that  would  render  such  life-work 
as  his  comparatively   useless.      Commendations  for  the  stand   he 
had  taken  in  this  matter  were  among  the  greatest  pleasures  of  his 
latter  days. 

Since  his  active  connection  with  the  Academy,  he  seems  not 
to  have  taken  many  long  botanical  excursions.  One,  however, 
the  pleasure  of  which  he  loved  to  recall,  was  made  in  the  summer 
of  1876,  in  company  with  ^Ir.  W.  M.  Canby,  Dr.  Asa  Gray,  Dr. 
Engelmann  and  Prof  C.  S.  Sargent,  through  the  mountains  of 
North  Carolina,    the    result   of  which    considerably   enriched    the 
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herbarium  of  tlie  Academy.  lu  1879  he  made  another  ji)iir»ey 
to  North  Carolina  with  Dr.  Gray  to  ee«  where  Shmiia  gijfw.  Ooe 
may  see  from  the  scrupulous  care  with  which  every  fact  of  imitort- 
Biice  is  noted  ou  the  lalielH  attached  to  the  plaule  citllected  cii 
thcne  journeys  liow  well  trained  lo  congcientioue  accuracy  hie 
mind  had  been.  His  work  for  the  day  would  be  Gnished  and 
cleare<l  up  as  if  he  never  expected  to  resume  it  again  ;  and  when 
he  imdertuok  a  taek  hie  mind  dwelt  on  it  until  the  end  bad  lieen 
rea<!hed.  Happening,  while  penning  tbeee  lines,  to  open  a  viilnme 
on  my  table  treating  of  the  Celastracete,  I  find  a  letter  Iwtweien 
the  pagee  which  well  illustrates  'his  finiahed  character.  We  had 
together  been'  working  up  aa  unnamed  collection  from  Tabasco  in 
Mexico.  Leaving  in  the  afternoon,  I  expected  to  be  again  lu  the 
herbarium  the  next  or  at  moat  the  day  after.  But  he  could  not 
wait,  and  the  letter  came  the  next  morning:  "I'hila..  March  3rd, 
lUim.  My  Dear  Meehan  :  I  enclose  you  two  or  three  softened 
flowers  of    u    laat     /  f       ou  to  exam  ne      Ae /sec    lem, 
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aud  made  a  corresponding  index  of  classes  and  orders,  so  that  any 
^enus  could  be  found  in   a   few   seconds.      All    the  species   had 
l>een  alphabetically  arranged  in  the  genus  covers,  and  an  alpha- 
betical list  of  the  named  species   pasted   inside.     Anyone  can  see 
at  a  glance  whether  the  plant  he  is  looking  for  is  in  the  collec- 
tion.     Besides   this,   in    the   section  of  ferns,  the  whole  collection 
is   written  up  in  a  handsome  bound   volume,  with  an  index  that 
not    only  enables  one  to  find  at  once  the  plant  desired  but  also  its 
geographical  range   and    many   other   facts   of  importance   to  the 
student  of  pteridology.     By  reason  of  this  careful  cataloguing  he 
was  able  to  tell  exactly  the  number  of  species  the  herbarium  con- 
tained,  information  few  care-takers  of  herbariums  can   give.      A 
careful  record  was  kept  of  every  donation,  and  the  donors'  names, 
like  the  names  of  the  plants  themselves,  could  soon  be  given  to 
any  inquirer.     And  yet  he  never  seemed  unduiy  hurried.     In  ad- 
dition to  this  he  had  formed  a  great  herbarium  of  his  own,  and 
bad  made  extensive  collections  in  other  fields  of  natural  history. 
Moreover,  he   maintained  to   the   last  an   interest  in  many  other 
branches  of  science  and  in  the  many  fields  of  general  intelligence 
that  commanded  the  attention  of  public  spirited  citizens.     He  was 
fond  of  looking  up  facts  in  the  lives  of  useful  men,  placing  them 
on    record,    and    getting   in    shape   for   reference   any  go.»d  work 
that  they   had   done.     He  prepared  for   his  family  a   full   gene- 
alogy  of  their   ancestry.     Another  valuable  task  that  he  accom- 
plished was  the  collection  and  arranging  of  the  botanical  correspon- 
dence of  Zaccheus  Collins,  which  precious  volume  is  kept  for  safety 
in  the  fireproof  of  the  Academy.     The  work  is  invaluable  for  the 
light  it  sheds  on  the  lives  aud  labors  of  our  early  botanists.      When 
Michaux's  Journal  was  discovered  among  the  archives  of  the  Ameri- 
can Philosophical  Society   and  Prof.    Sargent  decided  to  translate 
it  from  French,  to  English,  and  have  copies  printed,  he  aided  the 
Professor  in  overseeing  its  issue  from  the  press.      He  was  always 
ready  for  every  such  call. 

It  seems  but  yesterday  that  I  heard  his  last  remark  to  me:  **I 
must  lay  these  aside  now,  as  I  will  attend  the  Forestry  Convention 
at  4  o'clock,"  and  even  the  last  letter  he  wrote  to  me  on  his  death 
bed  was  full  of  his  work.  "I  felt  chillier  than  I  ought  to  be  when 
I  was  in  the  herbarium  room  on  Fridav,  and  went  home.  I  am 
resting  in  bed  now,  and  the  Botiinical  Section  meeting  to-night  must 
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take  care  of  itself."  To  many  who  have  since  paused  to  reflect  od 
the  wooderful  amount  of  work  accomplished,  his  methodical  and 
systematic  habits  furnish  the  only  explanation.  Frequently  he  has 
been  approached  by  friends  to  allow  the  use  of  his  name  for  the 
higher  honors  of  the  Academy.  This  he  always  declined.  He 
could  never  be  induced,  even  in  the  Botanical  Section,  to  accept  any 
higher  position  than  Conservator  of  the  herbarium.  He  served 
many  years  as  Councillor,  in  which  position  his  business  training 
rendered  eminent  service,  and  he  succeeded  Dr.  Joseph  Leidy  as 
Chairman  of  the  Publication  Committee  of  the  Academy. 

Aside  from  his  services  to  sdence  in  the  Academy,  the  outer 
scientific  world  is  largely  his  debtor.  When  the  American  Society 
of  Geolc^sts  became  the  American  Association  for  the  Advance- 
ment of  Science,  the  father,  \V,  C.  Redfield,  suggested  the  change 
and  was  the  first  President  of  the  new  body,  the  son  being  a 
memlter.  The  Lyceum  of  Natural  History  of  New  York  had 
the  benefit  of  his  able  services  before  bis  removal  to  Philadelphia, 
in  1S61,  to  be  associated  in  the  business  of  Asa  Whitney  &  Sons 
— the  senior  member  of  the  lirm  being  his  father-in-law.  At  the 
request  of  his  family  he  penned  for  them  an  account  of  his  early 
history  and  ot  his  connection  with  the  New  York  Lyceum,  which  I 
have  been  kindly  permitted  to  examine,  and  from  which  I  gather 
the  following  facts.  In  the  preface  to  this  little  family  task  he  con- 
cludes :  '  *  Moreover  ought  I  not  to  leave  some  espresuon  of  grati- 
tude to  my   Heavenly   Father  for  a  life  which  has  been  so  full  of 
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apprenticed  to  a  saddler,  joined  a  villa^  debating  society,  and, 
under  the  iospiratioii  of  his  mother,  s^^eut  all  his  spare  time  in  self- 
in«truction. 

J.  H.  Redfield  was  l)orn  at  Middletoivn,  Conn.,  July  10,  1815. 
fli»  mother  died  when  he  was  hut  four  years  old.    His  father  at  this 
cime  had  a  saddler's  s^hop  and  country  store.     His  early  education 
lieen  alrea<iy  told.      In   this  account  Mr.    Kedfield   notes  that 
very  countrj'  store  sold  liquor,  hut  in  1880  his  father  refuses  1.  as  a 
ijicter  of  conscience,  to  sell  anv  more.      About   1825  his  father  l)e- 
rmminsr  interested  in  steam  hanre  traffic  on  the  Hudson,  s{>eut  most 
f^M"^  i  BIS  time  in  New  York,  and  in  1^27  took  his  family  there.     John 
sent  to  a  I^aucasterian  sch(x>l.     It  furnishe<l  ^>od,  although  cheap, 
t  &<atk>o — ($51. 50  a  year).     The  principal  teacher.  Key.  Samuel  I'. 
&  r-nes,  originally  a  Haptist  clergyman,  gaye  natural  history  lessons 
*>  m  m  the  hla(*kboard.      He  iniye  J.  H.  Ke<ltield  and  six  other  lM»ys 

ieesons  in  mineralogy,  taking  them  on  excursions  on  Satunlays. 
•ne^  was  one  of  the  founders  of  the  New  York  Lyceum.  He  used 
t*  ^^  J  oiu  in  the  sports  of  the  boys  as  well  as  their  studies,  and  for  the 
fr    ■>     L^lt  time  in  his  life  young  Kedfield  loyed  school. 

^^The   father  took    eyery   means    to   advance  the  son's  e<lucation 
«^ppt>rt unity  afforde<l.     Though  |)ersonal  assiduity  did  much,  he 
■^?^1  much  to  the  teachers  employed  by  his  father  for  him.     He 
« ft    this  help   in   the  several  languages    he    acquired, the  Italian, 
*h  he  mastereil  late  in  life,  l)eing  the  only  one  he  learned  wholly 
^"*^'      iiimself.    In  1x53  he  lefl  school  finally  and  became  a  clerk  in  the 
^*^^ft  .Sure  Line"  of  steamboats.     His  father  die<i  in  1X58,  but  he 
•'^'^^^••liuuetl  in  the  office  three  years   longer,  till    remoying  to   Phila- 
*^^  1 1  »hia. 

The  New  York  Lyceum   was  organized  Af>ril  24,  1M17,  and  l>e- 

^^•iiclhe  New  York  Academy  of  Sciences  in  187<).     As  a  new  mem- 

**"«"  of  the  lAceuni  young  Kedfield  thought  a  tyro  had  made  a  mistake 

^n    venturing  among  great  men,  but  he  found  them  all  so  child-like 

*'**i  genial  that  his  agitation  was  soon  dis|>elle4l.      Dr.  Asa  (tray,  tlie 

"^►riuriaii.    was   i*s|)e<*ially    cordial.      Young   Ke<ifield    hud   his  first 

•'^^iitific  appointment  as  one  of  a  conmiittee  to  rent  a  rooni.     It  was 

la«>tig||t  wonderful  that  twenty-tour  meml>ers  a>seniMc<i  in  receive 

tW  committee's  report.      His   father  gave   <K»<*asiniuil   addn*sses  on 

"^^teorology  and  geology.      Dr.  tlolin  ('.  Jay  first  made  nnH'h-iliMjy 

Kit^ieitiDg  in  the  Lyceum  and  Kedfield  liecame  chnrmeil  with  that 
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Study.  His  fether  was  second  Vice-President  of  the  Lyc«U[u  of 
Natural  History  from  1847  to  1851,  and  first  Vice-Preaident  from 
1852  to  1863,  and  the  son  was  Corresponding  Secretary  from  1859 
to  1860and  previously,  from  1857  to  1858,  Recording  Secretary.  He 
notes  Dr,  Asa  Gray,  at  tlmt  time  26  years  ol<l,  as  coming  into  the 
Lyceum  about  1853.  Dr.  Torrey  was  an  early  friend  of  W,  C, 
H^Klfield,  so  the  son  knew  him  Iiefore  be  joined  the  Lyceum.  Tliough 
botany  was  the  son's  early  love,  threatened  impairment  of  eye-sight 
diverted  him  to  conchology.  He  soon  Ivecame  again  warmly  in- 
terested in  botany,  rising  for  collecting  excursions  at  four  in  the 
morning. 

Passing  now  to  his  labors  with  us,  it  may  l)e  notei]  that  he  rarely 
missed  a  meeting  of  tbe  Academv,  and  was  one  of  the  most  r^ular 
in  throwing  into  the  general  fund  such  knowledge  as  he  possessed  on 
the  subjects  discussed.  He  may  be  regarded  as  the  chief  founder  of 
the  Botanical  Section,  and  be  gave  freely  uf  his  knowledge  in  moat  of 
the  discussions  before  the  Section.  Reports  of  many  of  his  verbal 
communications  have  been  published  in  the  Proceedings  of  tbe 
Academy. 

His  first  contribution  to  «;ientific  literature  was  in  1860,  .when  he 
de8cribe<l  a  new  shell — a  species  of  Marginella.  He  furnished  the 
notes  on  tbe  genus  Margiiiella  as  described  in  Reave's  Conchologia 
Iconioa  and  in  Tryou's  American  Journal  of  Conchology  in  1869 
Hud  1870.  His  nine  earlier  pai>er^  in  the  Annals  of  the  New  York 
Lyceum,  relate  wholly   to  conchological  subjects.     The  "Bulletin 
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writteu  OD  March  18,  hut  a  Hhort  time  l)etbre  his  own  death, 
remarked  on  the  peculiar  modesty  of  Mr.  Hedfield:  **He  never, 
within  my  hearing,  made  h\^  own  acts  a  subject  of  conversation  or 
reference.**  Mr.  R  L.  Hand,  his  ccdleague  in  the  preparation  of 
the  **Preliminar}'  C^atalogue, '*  sums  up  brietiy  what  .so  many 
have  expressed  more  in  detail:  ** Circumstances  threw  u»  into 
the  most  intimate  correspondence  and  association  during  the  last 
seven  or  eight  years  and  made  me  familiar  with  his  beautiful 
charaHer.  He  was  always  -  high-principled,  simple-hearted, 
charitable,  kind  and  helpful,  an  affectionate  friend,  a  wise  counsel- 
lor, an  upright  judge.  I  can  hardly  realize  that  he  is  really  gone 
from  this  earth,  and  that  I  am  left  alone  in  the  work  that  we  pur- 
sued so  long  together.*  * 

February  the  27th,  1895,  the  day  on  which  he  passed  away,  will 
long  be  remembered  in  the  annals  of  the  Academy  as  the 
anniversarv  of  the  loss  of  one  of  its  most  valuable  and  devoted 
aspodates. 
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pimx'eedinab  of  the  a 

July  2. 
Mr.  Charles  Morris 

in  the  Cbair. 

[1895. 

Fourteen  pereoDs  preseut. 

Tlie  deathB  of  H.  H.  Houstou.  &  member.  June  21, 

1895, 

aud  of 

Tlumias   Henry   Huxley,    a  correepondent,    June  29 
aanouiiced. 

,    1896,    were 

JtM.Y   9. 

Dr.  Geo.  H.  Horn  ii 

1  the  Chair. 

T«eh 

■e  pereous  present. 

July  l(i. 
Mk.  Cmakljs  Morris 

in  the  Chair. 

Twel^ 

'«  P<^reouB  preseut. 

July  23. 
Dr.  C.  N.  Pkikce  in  the  Chair. 
Nine  persous  present. 

A  pit]>er  entitled  "Notes  on  American  Enchvtraeid.'e. — I.  Nei 
Speciea  of  Fridericia  from  the  vicinity  of  Philadelphia,"  hy  J.  I'erc 
Moore,  was  presente<i  for  publication. 


Jir.Y  m. 
.  \L  Hmkn  ill  rhi'Chit 
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DIPTEBA  OF  FLORIDA. 

BY  C.  W.  Johnson. 
With  Additional  Descriptions  of  New  Genera  and  Species. 

BY    D.    W.    COQUILLETT. 

This  paper  is  based  upon  material  collected  during  a  residence  in 
:.  Augustine  from  1880-88  (although  then  not  especially  interested 
^^  Diptera);  a  visit  in  March,  1891,  and  again  in  May,  1894;  a 
^^^Uection  made  by  Mrs.  Annie  T.  Slosson  during  her  winter  visits; 
'^he   collection   of  Mr.   Chas.    Robertson,   of  Carlinville,   111.;    an 
^  oteresting    lot    received    from    Mr.    Frank   H.    Genung   of  St. 
^Augustine,  and  the  collection  of  the  U.  S.  National  Museum.     The 
^rip  of  May,  1^94,  was  a  conchological  one,  made  in  company  with 
3*rof.   H.    A.  Pilsbry,   through  the  kindness  of  Mr.  Clarence  B. 
^oore,  Diptera  being  an  incidental  feature.    The  localities  Welaka, 
Georgetown,   Drayton  Island,  Juniper  Creek,  Volusia,  Astor,  and 
"Tick  Island  are  all  in  the  vicinity  of  Lake  Greorge  and  Lake  Wood- 
ruff.    Considering  the  few  species  yiat  have  actually  been  recorded 
Irom  Florida  the  following  list  seems  a  large  one,  but  there  is  little 
doubt  that  this  number  (504)  can   be  increased  more  than   three 
times  if  collections  were  made  in  all  sections  of  the  State  and  at  differ- 
ent seasons  of  the  year.     A  number  of  West  Indian  species  are  here 
recorded  from  Florida  for  the  first  time  as  well  as  the  most  southern 
distribution  of  many  northern  ^cies.  A  collection  from  the  Florida 
Keys  would  undoubtedly  increase  the  percentage  of  West  Indian 
species,  while  the  western  part  of  the  State  would  add  many  more 
species  of  the  Mississippi  Valley,  Texas,  and  Mexico. 

While  a  resident  of  Florida  I  was  interested  in  Coleoptera,  and  the 
valuable  paper,  "The  Coleoptera  of  Florida,''  by  Mr.  E.  A. 
Schwarz,  suggested  this  list.  I  only  regret  that  it  is  not  a  more 
complete  representation  of  the  fauna,  but  hope  that  it  will  lead  to  a 
better  knowledge  of  the  Diptera  of  Florida. 

I  am  under  great  obligations  to  Mr.  D.  W.  Coquillett  of  Wash- 
ington, D.  C.     Without  his  generous  aid  this  list  could  not  have 
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been  made.  To  Mra.  Sloason  for  the  generouB  loan  of  BpecimeDB. 
To  Prof.  J.  M.  Aldrich  for  the  determination  ot  the  Dolichopodidie. 
To  Prof.  Rilej  for  the  privilege  of  looking  over  the  collection  of  the 
U.  S.  National  Museum,  and  to  Mr,  Chas.  Robertwn,  Mr.  W.  A. 
8uow,  Dr.  8.  W.  Williston.  Mr.  W.  D.  Hunter,  and  other*,  for 
kind  asHistance. 

DESCKIFTIOMS  OF   NEW  BPECIEa. 


Hemotelni  immMsUtai  d.  sp. 

Length  4  mm. ,  J .  Face  and  vertical  triangle  blackish ;  eyes  of 
a  dull  brown  color  (probably  much  lighter  than  in  the  living  speci- 
men); antennse  yellow;  proboscis  red,  unusually  long,  with  an  acute 
angle,  the  two  portions  thus  formed  being  of  almost  equal  leDg:th,  the 
outer  half  is  curved  downward  and  the  basal  part  of  the  other  is  some- 
what enlarged.  Thorax  black,  with  sparse  whitish  pubescence  most 
prominent  on  the  pleune;  scutellum  black;  abdomen  greeDtsb  white, 
immaculate.  Legs  light  yellow ;  wings  hyaline,  whitish.  One  speci- 
men, Sl  Augustine  (F.  H.  Genuag), 
Kemotsltit  ilciiionn  n.  sp. 

Length  3  mm.,  S.  Face  and  vertical  triangle  black,  shining; 
facial  protuberance  verj'  prominent,  conical ;  frontal  triangle  brown. 
The  upper  portion  of  the  eye  with  large  facets  brown,  the  lower 
third  with  small  facets  blackish;  antenuffi  dark  brown.  Thorax  and 
scutelluu  black,  shining;  a  narrow  light  yellow  lateral  line  extends 
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fcoscis  black,  base  yellow;  antennte  yellow,  terminal  joint  and  style 
l)lack.     Thorax  brown,   dorsum  shining;  lateral  margins,  pleurae, 
posterior  angles,  and  scutellum  covered  with  a  grayish  pubescence. 
Abdomen:  first  segment  blackish  with  a  prominent  row  of  bristles  at 
^he  posterior  margin,  second  and  third  segments  brown,  the  remain- 
ing segments  blackish  with  more  or  less  brown  at  the  anterior  and 
jposterior  margins,  and  covered  with  a  grayish  pubescence.     Venter 
l)rowni8h.     Legs  reddish,  thickly  covered  with  minute  yellow  hairs, 
^nd  dark  brown  spine-like  bristles  on  the  tarsi ;  claws  black,  bristles 
^Dn  the  tibiae  yellow;  wings  of  a   uniform  dark  brown,  veins  black. 
Two  specimens,  St.  Augustine. 

^silns  anratus  n.  sp. 

Length   ^12  9   15  mm.  Face  and  front  light  yellow  pollinose; 
:i*acial  protuberance  with  long  whitish   bristles;  occiput  light  yellow 
pollinose,  and  long  white  pile,  which  in  some  specimens  is  brownish 
near  the  vertex;  a  row  of  black  hairs  extends  along  the  frontal 
orbits;  ocelli   black;    proboscis  l)]ack;    antennae  reddish,  first  and 
second  joint  with  numerous  black  hairs,  third  joint  and  arista  brown. 
Thorax  golden  yellow   pollinose,  with  a  wide  dorsal  stripe  that  is 
attenuated  and  obsolete  (in  certain  lights)  towards  the  scutellum, 
some  specimens  show  an  obsolete  linear  interval  of  a  lighter  color, 
thus  dividing  the  stripe  into  two  parts;  the  entire  dorsum  with  short 
black  hairs;  a  few  long,  black  and   yellow  bristles  are  arranged  as 
follows:  four  on  the  side  just  before  the  suture,  the  others  in  a  lateral 
and  two  subdorsal  rows  on  the  posterior  half  of  the  thorax,  scutellum 
yellow  pollinose,  with  black  hairs,  and  two  yellow  bristles;  pleurae, 
and   coxae,   yellowish  white  jx)llinose.     Abdo(nen  yellow  pollinose; 
covered  (except  at  the  base  of  the  first,  and  a  wide  basal  and  posterior 
margin  on  the  second,  third  and  fourth  segments)  with  black  hairs;  the 
smooth  basal  bands  on  the  second,  third  and  fourth,  have  two  trans- 
verse rows  of  punctulate  spots,  one  of  the  rows  is  often  covered  on 
the  third  and  fourth  by  the  preceding  segment;   near  the  posterior 
margins  of  the  segments  is  a  row  of  black  and  yellow  bristles; 
hypopygium    red,   shining,     with    whitish   hairs,    ovipositor  black, 
shining.     Legs  red;  with  close- lying  whitish  hairs  and  prominent 
black  and  yellow  bristles,    tip  of  the  femora  with  a  spot  on  each 
side,  tip  of  the  posterior  tibiae,  and  tip  of  all  the  tarsal  joints  black- 
ish; claws  black,  pulvilli  red.     The  base,  and  discal  portion  of  the 
wing  clear  hyaline,  leaving  the  tip  and  a  wide  posterior  border  of  a 
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brownish  tiiil.     Seven  ttpei'imeiiti.  Palalka,  Mny  U>,  81.  Augusiiue, 
J[ay  21.  1894, 
OiilobaM  VBTipei  n.  up. 

i>eng[h  14  mm.,  9.  Uetfl  bluUh-blaok,  jhiuiog,  opaque  with 
btat'k  pile  aliove  and  below  the  anteiinx;  vertex,  in  h  ilepressios 
BurroimiHnjt  tbe  ocelli  with  tieiise  yclloivi8h  pubeeceuce,  vertex  with 
eight  prominent  hristlee;  occiput  with  hlatrk  pile;  anteunic  red,  set* 
black,  flret  and  secoud  joints  covered  with  short  black  hairs;  proboBds 
black.  Thorax  black,  [wsierioraiigles brownish,  ilorsunjwitlia grayish 
pubeecence,  leaving  two  narrow  black  stripes  which  become  obsolete 
Imy Olid  the  Biitures,  pleurie  black,  shiaing,  metapleune  aud  nietano- 
tiim  covered  with  whitish  pube«!ence.  Scutelluin  blackish  above, 
brown  beneath.  Abdomen  black,  shining.  Coi.-e  and  femora  r^; 
ti|>,  and  a  baud  a  little  beyond  the  middle  of  the  posterior  and  middle 
femora  and  the  apical  third  of  the  anterior  femora  black,  anterior 
and  posterior  tibiie  black,  middle  tibis  brown,  fir^  and  second  joints 
of  the  anterior  and  posterior  tarsi  white,  the  remainder  of  the  Ul- 
terior and  posterior  tarsi,  and  the  entire  middle  tarsi  black;  the  legs 
are  covered  throughout  with  short,  black  hairs,  with  some  bristles  od 
tbe  tibiie.  Wings  tinged  with  brown,  which  is  more  eonspictioua 
iilona;  the  aiUcridr  mnrpn,  tip  and  cross  veins. 

One  sjiecimen,  Jacksonville,  May  22,  1894. 
Heterochroa  ornst&  u.  ap. 

Ijenf;th  2i  mm,,  9  .  Face,  front  and  occiput  yellow,  wilh  vellow 
pubescence;  a  row  of  black  bristles  extends  from  the  ha-*  of  tbe 
anteume  along  the  frontal  and  vertical  orbits  and  around  the  occiput, 
four  bristles  are  arranged  in  a  quadrangle  around  the  oielli,  ocelli 
whitish ;  antennae  yellow,  arista;  and  a  prominent  ron  ot  hair^  on  tbe 
second  joint  black,  arista;  with  minute  hairs.  Thora\  and  '■i.utellum 
yellow,  with  yellow  pubescence,  ami  black  hairs  and  bristle'-  Ab- 
domen brownish  black,  irregularly  motlk-d  witji  whitish  pul>t 


with  a  few  scattering  black  hairs,  which  givi 

es  the  white  |>orti(>ns  » 

]>uiictiited  :ip[)eftra[LCe.       Ix^'s  yellow,  willi  bin 

,ck  hidr.^   iiiul   bristles 

Thf  basid  jiorttuii  of  the  wiiit:,  inehnliiig  the  co; 

-tal  ceil,  a  small  aogh 

of  the  marginal,  submargiuul.  iimi  half  of  tl.v 

liasnl  cell,  anal  angle 

and  ahir  appendage,   hyaline:  the  remainder 

..f  the  wing  cloiule,; 

with  black,  an.l  having  the  iolh.wing  wljiii>h  h; 

.aliuenuiikings:  mar 

ginal  cell  will,  three  sjiots.  tbe  middle  one  .,1 

iiadinte.  and   thr.'c  ot 

four  tiuie."  the  ."i.ie  of  the  others  ;  suliniarL'iual 

[  I'fll  Willi  three  s|>ots, 
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two  below  the  large  quadrate  spot  of  the  marginal  cell,  and  one  at 
the  end  of  the  second  longitudinal  vein;  first  posterior  cell  with  four, 
one  at  the  posterior  cross  vein,  two  smaller  ones  midway  between  the 
fim  and  the  large  one  at  the  tips  of  the  wing,  the  latter  occupying 
the  entire  width  of  the  cell;  second   posterior  cell  with  four  occupy- 
ing the  central  portion,  the  larger  ones  coalescent ;  third  posterior 
U    with  three  spots,  the  large  middle  one  triangular;  discal  cell 
ch  two,  the  outer  one  three  or  four  times  the  size  of  the  others. 
One  specimen,  Drayton  Island,  May  9,  1894. 

DESCRIPTIONH   OF    NEW    GENERA    AND   SPECIES. 

BY    D.    W.   COQl'ILLETT. 

.m^X,^wt%  tUfaas  n.  sp.,  ^  9 . 

ff-Iead  black,  lower  part  of  front   and  the   face  yellow;  antennte 

::ca.«.-k,  the  two  basal  joints  yellow;  pi*ol)Oflci8  yellow,  its  apex  and 

«^      palpi  black.     Dorsum  of  thorax  opaque  brownish  black,   the 

clc'^cL,   pleura  and  scutellum,  yellow;  metauotum   brown,  this  color 

K^T^^nding  upon  the  pleura  to  the  middle  coxie.      AlMlonien  shining 

■*«»^vnish>  black,  the  first  segment,  both  ends  of  the  second,  apices  of 

t%^   thini  and  fourth,  and  the  whole  of  the  fifth,  yellow;  first  five 

'  «Mitral  jtegments  also  yellow.     Halteres  and  legs  yellow,  tibia?  desti- 

\\t«*  of  bristles.     Wings  grayish  hyaline,  marked  with  two  irregular 

^>r«>^K>n  crotsbands  and  with  two  brown  spots;  the  first  band  begins  at 

^Vi«*  first  vein  before  its  tip,  is  interrupted  between  the  branches  of 

^h«r  fifth  vein,  and  stops  before  reaching  the  hind  margin  of  the  wing, 

^tjf  fmsterior  portion  scarcely  half  as  wide  as  the  costal  part;  the  second 

Wod  itarta  from  the  tip  of  the  third  vein  and  stops  at  the  anterior 

Waoch  of  the  fifth  a  short  distance  l>efore  its  tip,  where  the  band  is 

Karcely  one- fifth  as  wide  as  at  the  costa;  midway  between  these  two 

WiwU  is  a  large  brown  spot  reachiup  from  the  anterior  branch  of 

tile  fifth  vein  to  the  hind  margin  of  the  win;:  at  the  tip  of  the  pos- 

twior  branch ;  a  brown  oloiid  on  anterior  branch  of  third  vein,  this 

t^nmcb  terminating;  at  twice  its  length  beyond  the  tip  of  the  first 

'«n.     length  3.5  mm. 

Cm»nj:eU>wn,   Florida,    May    10,    1H94  (C\   W.  Johm*on);  North 
t^*r»lina.      A  siDgle  sjjecimen  of  <*ach  sex. 

The  specimen  from  the  latter  locality  in   from  Dr.    Riley's  collec- 
t*«i.  now  in  the  National  .Miineum. 
12 
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SeoglaphrroptAra  oiBOta  n.  ep..  J  . 

Head,  including  the  moutb  parts,  yellow,  ench  ocellus  situated  on 
a  black  spot,  the  median  very  small;  anteonfe  yellow  ou  the  six 
basal  joints,  the  remainder  blnckisli.  Tliorax,  pleura  and  scutellutn 
yellow,  a  large  black  vitta  at  baae  of  each  wing  extendiag  aerces 
the  metanotura.  Abdomeu  shining  black,  base  of  each  segneDt 
and  the  whole  of  the  sixth  and  seventh,  yelloiv.  Legs  yellow, 
bristles  of  front  tWnie  minute,  those  of  the  others  large.  Wings 
yellowish  hyaline,  unmarked;  Ihird  vein  issuing  from  the  first 
slightly  beyond  the  forking  of  the  fourth.      Length  4.5  mm. 

Tick  Island,  Florida.  Miiy  12,  1894.  C.  W.  Johnson.     A  single 
specimen. 
Ceratopogoa  olbsria  n.  sp,,  9. 

Head  black,  the  face  and  mouth  ptirts  j-ellowisb;  antennie  brown, 
the  basal  joiuls  yellow.  Thorax,  pleura  and  sciitellum  black,  densely 
ojiaque  while  pollinose.  Alidomen  black,  aul)shining.  Legs  yellow, 
biith  ends  of  the  femora  and  tibire,  apices  of  first  three  tarsal  joinls, 
and  the  whole  of  the  last  two  joints,  brown;  last  tarsal  joint  cilJate 
ou  the  under  side  with  rather  long  sette,  the  claws  subequai  in 
length,  slightly  over  half  as  long  as  the  last  tarsal  joint  Wings 
whitish  hyaline,  vein  scoucolornus  pxceptiiig  llie  sriisll  cru^s  vein  unit 
base  of  third  vein,  which  are  narrowly  clouded  with  brown;  sub- 
marginal  cell  divided  near  its  first  fourth  by  a  cross  vein  situated 
nearly  three  times  its  length  before  the  tip  of  the  first  vein;  fourth 
vein  branching  the  length  of  the  small  cross  vein  before  the  latter, 
at  a  point  slightly  beyond  the  branching  of  the  fifth.  Halteres  yel- 
low, the  knul>s  each  marked  with  a  black  spot.      Length  3  mm. 

Drayton   Island,    Florida.    May   9,   1894.   C.    W.    Johnson.      A 
single  s]»ecinien. 
Tanypai  oonoianai  □.  sp..  p. 

Light  yellow,  three  vittie  on  llie  thorax  reddish  yellow,  the  middle 
one  bordered  each  t<ide  with  black,  the  lateral  ones  chiinging  iuto 
black  iwstt'riorly ;  a  dot  at  each  front  angle  of  the  scutelhiin,  nu<idle 
of  metanotuni,  a  fascia  at  Imse  of  each  ahdotiiinal  segment  except 
the  first,  apices  of  tilmt',  of  metaliirci,  of  the  second  joint  of  the 
middle  and  hind  tarsi,  the  whole  of  the  remaining  joints  and  the  last 
four  of  the  front  tar»i,  black.  Penultimate  joint  of  hind  tarsi  o1>- 
cordate,  as    broad    a'^    long.      Wings   naked,  whitish    hyaline,  veins 
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^3ale  yellowish,  small  cross  vein  clouded  with  brown ;  first  vein  forked 
'S)efore   its   apex,  the  fiflh  forking  slightly  beyond  the  cross  vein. 

Qgth  3  mm. 

Tick  Island,  Florida,  (May  12,  1892 ;  C.  W.  Johnson).  A  single 
pecimen  in  Mr.  Johnson's  collection. 

faiiphya  anrigera  n.  sp.  ^ . 

Black,  the  second  antennal  joint,  base  of  the  third,  the  palpi,  and 
burth  abdominal  segment  except  its  base,  yellow.     Front  at  vertex 
ardly  two- fifths  as  wide  as  either  eye,  vittanext  the  antennse  nearly 
wide  as  either  side  of  the  front,   the  latter  and  the  face  golden 
inose ;  frontal  bristles  descending  to  tip  of  second  antennal  joint, 
ur  in  each  row  curving  backward;  antennae  nearly  two-thirds  as 
1.  ong  as  the  face,  the  third  joint  slightly  over  twice  as  long  as  the 
^second;    arista  thickened  on  the  basal  fourth;  vibrissse  at  a  point 
t;^ce  the  length  of  the  second  antennal  joint  above  the  oral  margin, 
x^idgea  bristly  on  the  lower  fourth;  proboscis  robust,    the  portion 
l>etween  the  basal  articulation  and  the  large  labella  scarcely  longer 
llian  the  latter.     Thorax  gray  pollinose,  marked  with  four  black 
vittse;  four  postsutural  and  three  niesopleural  macrochsetse;  scutellum 
bearing  six  pairs  of  long  marginal  macrochsetse.     Abdomen  gray 
pollinoee,  with  brownish  refiecting  spots,  genitalia  only  slightly  pro- 
truding; first  and  second  segment  bearing  a  marginal  pair  of  macro- 
chsetsQ,  third  with  a  marginal  row,  the  fourth  with  scattered  macro- 
chsetse  on  the  apical  two-thirds.     Hind  tibise  not  ciliate,  destitute  of 
long  hairs  on  the  inner  side,  pul villi  as  long  as  the  last  tarsal  joint 
Wings  hyaline,  slightly  tinged  with  gray  basally,  third  vein  bearing 
four   bristles  at  the  base,  the  others   bare;  bend   of  fourth  vein 
destitute  of  an  appendage.     Length  1 1  mm.     Florida.     Mrs.  A.  T. 
Slosson.     A  single  specimen. 

TACHININiE. 
F8EUD0CHJETA  n.  gen. 

Anterior  pair  of  ocellar  bristles  wanting,  two  pairs  of  backwardly 
curving  orbital  bristles  in  both  sexes  and  an  additional  pair  of 
forwardly  directed  ones  in  the  female;  the  upper  pair  of  frontal 
bristles  is  on  a  line  with  the  backwardly  curving  orbitala  and  con- 
siderably removed  from  the  other  frontals  which  are  much  smaller 
and  decussate,  extending  from  the  lowest  ocellus  to  the  arista; 
antennse   as   long   as  the   face,   the  third  joint  in  the  male  five 
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times,  in  the  female  three  times  as  loug  as  tlie  second;  arista  bare, 
the  penultimate  joiut  nut  loader  than  broad;  bead  at  in^aertion  of 
vibriBS[e  half  as  long  as  at  base  uf  antenase,  face  in  profile  couves, 
the  sides  bare,  eaoh  at  the  narrowest  part  one-eighth  as  wide  as  the 
median  depression,  ridges  bristly  on  the  lower  tour-fit\,h3;  vibrissse 
widely  separated,  inserted  on  the  oral  margin;  cheeks  oue-se vent h 
as  broad  as  the  eye- height,  the  lower  hnif  wjvered  with  short  bristly 
hairs,  the  usual  row  of  raacrouhietie  on  the  lower  border;  eyes  micro- 
scopicaliy  pubescent;  prol)Oscis  robust,  the  portion  beyond  the  basal 
articulation  not  half  as  long  as  height  of  head,  labella  very  large; 
palpi  clftvate,  well-deveioped.  Abdomen  oblong-oval,  of  four  aeg- 
ments  which  are  aubequal  in  length.  Hind  tibi:e  outwardly  ciltate 
with  short  bristles  intermixed  wiili  two  or  three  longer  ones.  Third 
vein  bearing  a  few  bristles  at  the  base,  the  others  bare;  apical  cell 
open,  ending  at  four-iifths  of  the  distance  betwwen  the  second  vein 
and  the  extreme  wing-tip;  l)end  of  fourth  vein  obtuee,  destitute  of 
an  appendage;  hind  cross  vein  slightly  nearer  to  the  bend  than  to 
the  small  cross  vein,  its  ]>osterior  end  nearer  to  the  wiug-margiu 
than  to  the  small  cross  vein.     Type,  the  following  speciea: 

Piaadoohata  argoDtifrom  a.  up.  S  9- 

filack,  including  the  mouth  parts.  Front  at  verlex  about  as  wide 
as  either  eye,  vitta  next  the  jinlennie  two-thirds  as  wide  as  either 
side  of  the  front,  the  latter  and  the  face  densely  silver;'  pollinose, 
aritennal  arista  thickened  on  the  basal  third.  Thorax  gray  polli- 
nose: marked  with  four  black  villfl.-  four  postsuturnl  and  two  st«rno- 
pleiiral  macrochietie;  seuteHiim  bearing  three  pairs  of  long  marginal 
and  a  pair  of  short  apical  macrochietiv.  Abdomen  shining  except 
the  grayish  pollinose  bases  of  the  last  three  segnients;  first  two 
segments  each  with  a  marL'inal  pair  of  niacriichietsv,  third  wiih  a 
marginal  row,  the  fourth  with  scaltered  macroclui'lic  csrept  on  the 
bas;il  liinrlli;  genitalia  not  projecting.  Pulvilii  fi'aii'elv  half  us 
h.n^  as  llie  last  tarsal  joint.  Wingti  hyiilinc,  CitlypliTcs  gniyii-h 
while.      I.cn}rlh  r,  mm.*  Charli.lto    Ilurimr.    FhiH.Ui   (Mrs.\\"T. 
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:froDt,  the  latter  gray  pollinose;  frontal  bristles  descending  to  base  of 

tihird  antennal  joint,  three  in  each  row  directed  backward;  two  pairs 

-of  orbitals;  face  in  profile   slightly  convex,   retreating  below,  the 

«des  bare;  ridges  bristly  on  lower  half;  antennse  four- fifths  as  long 

^ta  the  face,  black,  the  base  of  the  third  joint  yellowish,  this  joint 

^wo  and  one- half  times  as  long  as  the  second;  arista  thickened  on  the 

Tmsal    fourth,   its   penultimate  joint  broader  than   long;    proboscis 

l)lack,  palpi  yellow.     Thorax  black,  gray   pollinose  and  with  four 

l>lack  vittsd]  three  postsutural  and  three  sternopleural  macrochsetse ; 

^cutellum   grayish   black,    bearing  three  long  marginal    pairs  of 

macrochsetse.     Abdomen  yellow,  base  of  first  segment  and  a  dorsal 

^itta  extending  to  the  third  black,  the  third  segment  irregularly 

ringed  with  blackish ;  first  segment  destitute  of  dorsal  macrochsetce, 

^he  second  ^  ith  a  small  discal  and  marginal  pair,  the  third  with  a 

•fiscal  pair  and  marginal  row,  fourth   with  a  marginal  row;  venter 

•appearing  as  if  longitudinally  incised  in  the  middle,  the  second  and 

third  segments  lobately  produced,  the  lobes  of  the  third  segment 

«tu(lded  with  short  black  spines  on  their  terminal  half.     Legs  black, 

liind  tibise  rather  sparsely  ciliate  with  short  bristles,  with  a  longer 

one  at  the  first  fourth  and  one  nearly  twice  as  long  at  the  middle. 

Wings  hyaline,  third  vein  bearing  four  bristles  at  its  base,  the  others 

bare;  apical   cross  vein  straight,  ending  close  to  the  third  at  last 

fourth  of  distance  from  second  to  tip  of  wing;  hind  cross  vein  strongly 

curved.     Length  7  mm.  Jacksonville,  Florida.     W.  H.  Ashmead. 

A  single  specimen. 

Aoemyia  dentata  n.  sp.  9  • 

Black,  the  palpi  (usually)  and  labella  of  proboscis  yellow,  face 
and  cheeks  tinged  with  yellow.  Front  at  vertex  almost  as  wide  as 
either  eye,  the  sides  yellowish  or  gray  pollinose,  the  vitta  black, 
next  the  antennae  slightly  narrower  than  either  side  of  the  front; 
three  pairs  of  forwardly  directed  orbital  bristles;  frontal  bristles 
descending  nearly  to  middle  of  second  antennal  joint,  three  in  each 
row  curving  backward;  sides  of  face  bare,  each  at  narrowest  part 
one-sixth  as  wide  as  the  facial  depression ;  two  or  three  bristles  above 
each  vibrissa;  cheeks  less  than  one-fifth  as  wide  as  the  eye- height, 
bare  except  on  the  lower  half;  antenna*  two-thirds  as  long  as  the 
face,  the  third  joint  nearly  twice  as  long  as  the  second,  the  apical 
front  angle  produced  in  the  form  of  a  tooth;  arista  thickened  on  the 
basal   third.     Thorax  grayish   pollinose,   marked   with   four  black 
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vitta;,  three  pusLsiitiiral  macroohietaB  and  two  Rt«rDOpleural :  eciiIc!- 
lum  heariug  tliree  |>airs  of  long  margiiiB]  macrochiet.'e,  the  poslerior 
pnir  cruciate.  Abdomen  gray  polliuwe  and  with  black  retlecliiig 
Bpots.  first  segment  destitule  of  iloriial  macrucbfetw,  the  $ecoD>i  with 
a  marginal  pair,  the  thini  and  fourth  each  with  a  marginal  row. 
Hind  tibia  utiequally  bristly,  not  ciliate.  Wings  hyaline,  a  single 
bristle  at  the  base  of  third  vein,  the  others  bare:  apical  cmaE vein 
eliglitly  concave,  joining  the  (bird  a  short  distance  before  its  tip,  the 
bend  destitute  of  a  atump  or  wrinkle ;  hind  cross  vein  nearly  straight 
Length  6.5  mm.  Georgetown.  Florida.  May  10,  1894,  and  Mobile, 
Alabama,  October  22,  1894  (C.  W.  Johnson);  also  Ix)s  Angeles  Co.. 
California,  in  February  and  September  (D.  W.  Coqiiillett).  Four 
epecimen?. 
BelToaia  aloaionai  n.  ap.  9, 

Black,  the  frontal  vitla.  face,  pulpi  and  sciilellum  yellow.  Front 
at  vertex  one  and  one-half  times  as  wide  as  either  eye.  frontal  vitta 
next  the  antenuat  subequal  in  width  to  either  aide  of  the  front,  the 
latter  shining  yellowish  gray;  two  pairs  of  orbital  bristles;  frontal 
bristles  descending  almost  to  tip  of  second  autennsl  joint,  the  upper- 
moat  ill  each  row  curving  backward,  the  next  one  directed  backward 

of  ocellar  bristles  wanting;  antenna  fotir-fi^hg  as  long  us  the  face, 
the  third  joint  slightly  over  twice  as  long  as  the  second;  arista 
thickened  its  entire  length,  the  penultimate  Joint  slightly  lunger  than 
broad;  sides  of  face  bare,  at  the  narrawegt  part  one-tliird  ae  wide  as 
the  median  depression;  ri<lges  bristly  on  the  lower  two- thirds, 
several  yellow  bristly  hairs  outside  of  them  on  the  lower  half  of  the 
ridges;  cheeks  one-third  as  wide  as  the  eye-height,  covered  with 
short  yellowish  bristles.  Thorax  griirish  pollinose.  and  with  four 
black  viltje;  four  [w^ilsnlvirii!  iniicroch;vt;c.  and  four  sternopienral; 
scnlelluni  lieariiig  fiinr  jiairs  of  long  marginal  nincrocliit'tiu  and  a 
shi>rt  iipical  jiair.      Abihunen  on  lias^t-j-  id"  hist  ihree  segmeiiis  yeUow- 
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11  mm.     Charlotte  Harbor,  Florida.    Mrs.  A.  T.  Slosson,  to  whom 
this  fine  8()ecie8  is  respectfully  dedicated.     A  single  specimen. 

Hypostena  maonlosa  n.  sp.  9 . 

Black,    the   front   angles   of    the  second    and   third    abdominal 

segments  broadly  yellow.     Front  at  vertex  two-thirds  as  wide  as 

either  eye,  vitta  brownish,  next  the   antenna?  one  and  one-fourth 

times  as  wide  as  either  side  of  the  front,  the  latter  light  gray  polli- 

iiose;  two  pairs  of  orbitiil  bristles;  frontal  bristles  descending  to  base 

of  third  antennal  joint;  antennse  seven-eighths  as  long  as  the  face, 

the  third  joint  nearly  three  times  as  long  as  the  second,  three  times 

^Ls  long  as  wide;  arista  thickened  on  the  basal  third;  sides  of  face 

"bare,  each  at  the  narrowest  part  one-tenth  as  wide  as  the  median 

depression,   face  in  profile  convex;  ridges  bare;  cheeks  one-seventh 

3is  wide  as  the  eye-height.     Thorax   bearing  only  three  postsutural 

Tuacrochsetie,  tw-o  sternoploural ;  scutellum  bearing  two  pairs  of  long 

marginal    macrochsetse.       Abdomen    bearing   a   marginal    pair    of 

macrochjeta?  on  each  of  the  first  two  segments  and  a  marginal  row 

on  the  third  and  fourth.     Hind  tibite  not  ciliate.     Wings  hyaline, 

third  vein  bearing  three  bristles  at  the  base,  the  others  bare,  small 

cross  vein  slightly  before  the  middle  of  the  discal  cell,  hind  cross  vein 

midway  between  the  latter  and  the  bend  which  is  rounded,  apical 

cross  vein  slightly  arcuate,  ending  close  to  the  third  at  a  point  less 

than  the  length  of  the  small  cross  vein  before  the  tip  of  the  wing. 

Length  3.5  mm.     St.   Augustine,   Florida.      C.   W.    Johnson.     A 

single  specimen. 

Myiobia  depile  n.  sp.  ^  . 

Front  at  vertex  less  than  half  as  wide  as  either  eye,  the  vitta 
brownish  black,  next  the  antenme  two-thirds  as  wide  as  either  side  of 
the  front,  the  latter  golden  pollinose;  no  orbital  bristles;  frontal 
bristles  descending  to  base  of  second  antennal  joint,  only  one  in  each 
row  directed  backward;  antennre  four-fifths  as  long  as  the  face, 
yellow,  the  third  joint,  except  at  base,  black,  two  and  one-half  times 
as  long  as  the  second;  arista  short  pilose,  thickened  on  its  basal  fifth; 
sides  of  face  and  the  ridges  bare;  cheeks  slightly  over  one-fourth  as 
wide  as  the  eye-heiirht,  bare  except  on  lower  half;  palpi  yellow; 
clavate,  one-fourth  longer  than  the  antennje;  proboscis  yellow,  in  the 
middle  brown,  slender,  rigid,  the  portion  beyond  the  basal  articula- 
tion  nearly  as    long  as    height  of  head,    label  I  a  well    developed. 
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Thorax  black,  yellonkh  pollioose,  not  dietiDctlf  blsck  vHue;  three 
poeteutuntl  macrocbiette  and  tbree  sternopleural ;  Mutellum  ydlow, 
bearing  two  loiig  margioBl  pairs  of  macrocboUe.  Abdomen  Bhining 
yellow,  a  block  spot  below  tbe  hiod  angles  of  the  third  and  fourth 
Begments;  a  dorsal  vitta  and  the  apex  tinged  with  reddish;  first 
segment  destitute  of  dorsal  macrocbtetie,  the  secoud  with  a  marginal 
pair,  third  and  fourth  each  with  a  marginal  row.  Legs  yellow, 
tarsi  black,  pulvilli  as  long  as  the  last  tarsal  joint.  Wings  yellowish 
hyaline,  third  vein  bearing  about  five  bristles  at  tbe  base,  the  others 
bare;  bind  cross  veiu  at  two- thirds  the  distance  from  tbe  small  cross- 
vein  to  the  bend,  which  is  rounded;  coetal  spine  minute. 

9  same  as  the  J  with  these  exceptions:  Front  three-fourths  as 
wide  as  either  eye,  vitta  scarcely  half  as  wide  as  either  side  of  the 
front,  two  pairs  of  orbital  bristles,  three  frontal  bristles  in  each  row 
directed  backward,  antenna  three-fourths  as  long  as  tbe  face,  the  third 
joint  twice  as  long  as  the  second,  palpi  nearly  one  and  one-half  times 
as  long  as  the  antennae,  pulvilli  scarcely  half  as  long  as  the  lost 
tarsal  JolnL 

Length  6.5  mm.  Jacksonville  (W.  H.  Ashmead),  and  Juniper 
Creek  (C.  W.  Johnson),  Florida;  and  Ithaca,  N.  Y.  (F.  H.  Chit- 
tenden). One  male  and  three  females.  One  of  the  latter  has  9 
dorsal  black  spot  at  the  apex  of  the  secoud  and  third  abdominal 
B^ments. 
ProaeiiDldai  llftTipBl  n.  ap.  9  - 

Black,   the  antennae  except  at    apex,   palpi,    femora  and   tibin 
vellnw.     Front  at  vertex  nearly  as  broad  as  either  eve,  vitta  dark 
visli-gniv.  111   this   point   ibret-fourtiig 
light  gray  poUinose: 
iusertiun 
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and  three  stemopleural ;  scute!  lum  bearing  two  pairs  of  long  marginal 
macrochsetse  and  a  short  cruciate  apical  pair.  Abdomen  wholly 
^ray  pollinose,  with  light  and  olive  gray  reflections;  first  segment 
<le6titute  of  dorsal  macrochset^,  second  with  a  marginal  pair,  the 
third  and  fourth  each  with  a  marginal  row.  Wings  hyaline,  third 
Yein  with  a  few  bristles  at  base,  the  others  bare;  costal  spine  minute, 
bend  of  fourth  vein  with  a  rounded  angle,  apical  cross  vein  nearly 
straight,  apical  cell  open.  Pul villi  less  than  half  as  long  as  the  last 
tarsal  joint. 

^  same  as  the  9  with  the  following  exceptions:  Entire  antennse, 
sides  of  first  two  abdominal  segments  and  front  angles  of  the  third, 
vellow.  Front  one-third  as  broad  as  either  eye,  no  orbital  bristles, 
only  one  frontal  bristle  in  each  row  curving  backward,  antennae 
three-fifths  as  long  as  the  face,  the  third  joint  two  and  one-half  times 
as  long  as  the  second. 

Length  6  to  7.5  mm.  Lake  Worth  and  Charlotte  Harbor, 
Florida,  Mrs.  A.  T.  Slosson.     One  male  and  three  females. 

(^ymnodezia  zonata  n.  sp.  9  • 

Black,  the  antennae,  anterior  portion  of  the  cheeks,  palpi,  labella, 
knees  and  abdomen,  yellowish,  the  latter  on  sides  of  first  three 
segments  and  a  dorsal  vitta  on  the  same,  black.  Front  at  vertex 
four-fifths  as  wide  as  either  eye,  vitta  next  the  antennae  three-fourths 
as  wide  as  either  side  of  the  front,  the  latter  and  the  face  whitish 
pollinose;  two  pairs  of  orbital  bristles;  frontal  bristles  descending 
almost  to  insertion  of  antennae,  three  in  each  row  curving  backward; 
sides  of  face  bare;  vibrissae  inserted  almost  on  the  oral  margin,  two 
or  three  short  bristles  above  each;  antennae  six-sevenths  as  long  as 
the  face,  the  third  joint  four  times  as  long  as  the  second,  arista  long 
plumose;  cheeks  nearly  as  broad  as  the  eye-height;  proboscis  robust, 
the  portion  beyond  the  basal  articulation  slightly  over  half  as  long 
as  height  of  head.  Thorax  gray  pollinose  and  marked  with  four 
black  vittae;  three  postsutural  and  two  sternopleural  macrochaet^e; 
scutellum  bearing  three  long  marginal  pairs.  Abdomen  shining 
except  the  bases  of  the  last  three  segments  which  are  gray  pollinose, 
most  extended  on  the  second,  where  it  reaches  slightly  beyond  the 
middle;  first  segment  destitute  of  dorsal  macrochaetae,  second  with  a 
marginal  pair,  third  with  a  marginal  row,  the  fourth  with  scattered 
macrochaetae.  Wings  hyaline,  slightly  smoky  along  the  costa  and 
bordering  the  veins;  third  vein  bearing  four  bristles  at  the  base,  the 
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others  bare;  costal  apjue  minutei  calypteres  white.    Length  9.6  uuu. 
Jacksonville.  Florida,  May  22.  1894,  C.  W.  JohnsoD.      A  single 


\ 


SABCOFHAGIDjE. 
lOHKSOHIA  D.  g^n. 

First,  third  and  fifth  veins  bristly,  hiud  cross  rein  perpendicular, 
at  two-fifths  the  distance  from  the  small  cross  vein  to  the  bend,  the 
■fitter  rectaiigular  and  hearing  a  long  appendage,  apical  cell  abort 
petiolate.  Antennie  nearly  as  lon^  as  the  face,  arista  long  plunioee 
on  the  basal  three-fifths,  the  remainder  naked  ;  sides  of  face  bearing 
short  bristly  hairs,  at  narrowest  part  nearly  half  as  wide  as  the 
median  depressioD.  the  latter  not  cnrinate  ;  ridgea  bare,  straight, 
diverging  below,  vibrissie  strong,  widely  separated,  on  the  oral  mar- 
gin ;  cheeks  one-sixth  as  broad  as  the  eye-height,  eyes  hare  ;  proboecis 
much  shorter  than  height  of  head,  labelia  large,  palpi  well -developed. 
Type,  the  following  species : 
Johaionia  elegant  TV  sp.  9 

Head  black,  gray  pollinose;  front  at  vertes  slightly  wider  than 
either  eye  ;  vttta  brownish  black,  next  the  antenoie  half  as  wide  as 
either  side  of  the  front ;  only  one  pair  "of  orbital  bristles ;  frontal 
bristles  descending  to  insertion  of  antennte,  two  in  each  row  cnrving 
backward  ;  antenuie  dark  brown,  more  than  the  basal  half  of  the 
third  joint  yellow,  this  joint  twice  as  long  as  the  second  ;  longest 
hitirij  of  arista  over  twice  m  lonu  iis  ila  tfeatcKt  dia 
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J^ngth  6  mm.  St.  Augustine,  Florida.  C.  W.  Johneon,  after 
'whonj  it  gives  me  pleasure  to  name  this  interesting  genus.  Described 
F*rom  a  single  specimen.  ^ 

HELICOBIA  n.  gen. 

First  and  third  veins  bristly,  the  others  bare,  apical  cell  open,  end- 

>  Mig  at  three- fifths  the  distance  from  second  vein  to  the  wing-tip  ;  bend 

4  fourth  vein  rectangular  and  bearing  a  long  appendage;  hind  eross- 

'ein  much  less  oblique  than  the  apical,  ierniinating  at  last  third  of 

listance  between  the  small  and  the  bend,  its  posterior  end   much 

Learer  the  wing-margin  than  to  the  small  cros:<  vein.      Head  at  the 

i^ibrias«e  nearly  as  long  as  at  insertion  oi  anteutue,  it.s  lower  margin 

^^^onvex  ;  frontal   bristles  descending  to  middle  of  second   antennal 

S  ^nt ;  sides  of  face  each  bearing  a  row  of  short  macrocliset^  ;  antennae 

hree-fourths  as  long  as  the  face,  the  third  joint  twice  as  long  as  the 

icoud  ;  arista  long  plumose  on  the  basal  three-fifths,  the  remainder 

>are;  vibrissse  inserted  slightly  above  the  oral  margin,  a  few  short 

V^ristles  above  each  ;  cheeks  one- third  as  broad  as  the  eye- height,  the 

^^jes  bare.     Abdomen  oval,  consisting  of  four  segments,  densely  gray 

^Dollinose.     Type:  Sarcophaga  heficiM  Townsend  (Psyche,  February, 

X892,  pages  220,  221).     Charlotte  Harbor,  Florida  (Mrs.    A.   T. 

Sloeson).     Mississippi  (H.  K  Weed).     Illincns  (Dr.  W.  A.  Nason). 

iHstrict  of  Columbia  and  Los  Angeles,  Cal.  (I).   W.   Cotjuillett). 

Ohio  (H.  A.  Surface). 

^roBophila  maculosa  n.  sp.  ^  . 

Head,  including  the  antennie  and  mouth  parts,  yellow,  an  ocellar 

c3ot  and  transverse  pair  of  spots  above  the  centro  of  the  occiput,  black. 

Thorax,  pleura  and  scutellum  opaque  yellow,  unmarked.     Abdomen 

shining  blackish-brown,  the  first  segment,  front  corners  of  the  second, 

&nd  a  spot  near  each  front  corner  of  the  third  and  fourth,  yellow. 

liegs,  including  the  tarsi,  yellowish  white.      Wings  hyaline,  marked 

with  four  brown  spots,  one  at  tips  of  the  first  and  second  veins  and 

one  on  the  small  and  hind  cross  veins,  that  on  the  small  cross  vein  less 

than  one-fourth  as  large  as  either  of  the  others;  the  costal  vein  only 

reaches  the  apex  of  the  third.      Length  3  mm.      Charlotte  Harbor 

(Mrs.  A.   T.  Slosson),  and   Archer,   Florida.     Two  specimens  ;  the 

one  from   the  latter  locality  is  continued  in  the  National   Arii."=eum 

collection. 
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DroMphila  vittaU  n.  ap.  g . 

Head  yellowish  white,  frontal  triangle  dark  yellow,  an  ocelUr  dot 
and  spot  in  center  of  occiput,  black;  antennie  and  proboecia  pale 
yellow,  the  palpi  black.  Thorax  .and  acutellum  opaque  light  grayish 
yellow,  marked  with  three  dark  yellow  vittie  ;  pleura  brown  on 
nearly  the  upper  half,  the  remainder  yellow;  metanotum  yellow,  a 
median  vilta  and  the  sides  brown.  Abdomen  shining,  yellow,  gradu- 
ally passing  into  dark  brown  at  the  tip;  a  dorsal  yellow  vitta;  hind 
margin  of  each  s^ment  whitish.  L^s,  including  the  cox.i;  iiud 
tarsi,  yellow.  Wings  hyaline;  the  costal  vein  reaches  the  apes  of 
the  fourth,  first  vein  ending  at  first  fourth  of  length  of  wing,  small 
cross  vein  before  the  first  third  of  distance  from  the  branching  of  the 
second  and  third  veins  to  the  hind  cross  vein.  Length  1.5  mm. 
Charlotte  Harbor,  Florida.  Mrs.  A.  T.  Slosson.  A  single 
specimen. 
Ghlaropi  abdomlnalis  ii.  sp.  J . 

Head  yellow,  face  and  cheeks  usually  a  lighter  yellow,  an  ocellar 
dot  and  two  lai^e  spots  on  upper  part  of  the  ocdput,  black;  frontal 
triangle  at  vertex  almost  iu  contact  with  each  eye,  the  sides  converg- 
ing to  lower  end  of  front,  indications  of  a  longitudinal  median  sulcus; 
antennse  reddish  yellow,  the  third  joint  orbicular,  black,  except  at 
its  base;  arista  black;  clypeus  unmarked;  proboscis  yellow,  palpi 
black.  Thorax  subshining  black,  unmarked  ;  pleura  reddish  yellow, 
marked  with  four  black  spots;  scutellum  black,  convex;  metanotum 
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fourth,  grayish  yellow.  Legs  black,  the  knees  narrowly  yellow. 
Salteres  light  yellow.  Wings  hyaline,  third  and  fourth  veins  slightly 
<iiverging  toward  their  apices.  Length  2. 4  mm.  Welaka,  Florida, 
IMay  9,  1894;  and  Delaware  County,  Pa.,  July  23,  1893.  C.  W. 
Johnson.     Two  specimens. 


LIST   OF   8PECIEP. 
BY  C.  W.  JOHNSON. 

CECIDOMYID^. 

ID1PLO8I8  sp.     On  Oak,  Georgiana,  Jan.  24. 
IDiPLOSis  sp.     Charlotte  Harbor  (Mrs.  Slosson). 

MYCBTOPHILID^. 

Platyura  eleqans  Coq.     Georgetown,  May  9. 
^EOOLAPHYROPTERA  ciNCTA  Coq.     Tick  Island,  May  12. 
Sciara  sp.     (U.  S.  Nat.  Mus.) 

BIBIONID^. 

BiBio  RUFiTHORAX  Wied.     St.  Augustine.     The  thorax  of  the  ^ 
is  black. 

BiBEO  THORACICA  Say.     East  Florida  (Say). 

D1LOPHU8  0RBATU8  Say.  St.  Augustine;  Jum|)er  Co.,  May  15; 
Inverness,  Mar.  27  (Robertson);  Charlotte  Harbor — exceeci- 
ingly  common  from  February  to  the  end  of  March  (Mrs.  Slos- 
son). 

Plecia  RUFIOOLLI8  Fabr.  St.  Augustine ;  Charlotte  Harbor,  Mar. 
(Mrs.  Slosson)  ;  Lake  Harney  (Messrs.  Hubbard  and  Schwarz). 

Plecia  sp.     St.  Augustine ;  Drayton  Island,  May  9. 

CULICID^. 

Culex  TJENiORHYNX'HUS  Wied.     St.  Augustine;  Tick  Island,  Vo- 
lusia Co.,  May  12;  Charlotte  Harbor  (Mrs.  Slosson). 
Culex  ciliatus,  Fabr.     St  Augustine. 

Culex  fasciatus,  Fabr.     Charlotte  Harbor,  Mar.  (Mrs.  Slosson). 
Anopheles  crucians  Wied.     Troublesome,  Tick  Island,  May  12. 
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CHiaOMOMID^. 
Chihonomits  S1VE1PESSI3.  Fahr.     Charlotte  Harbor  (Mrs.  Slue- 
son). 
Chironomub  kii'ahiuh  Macq.     Charlotte  Harbor  (Mrs.  SloasouJ. 
CaiROyoMus  yiridib  Macq.     Oharloile  Harbor  {Mre.  Sloesoo), 
CniRONOMUs  sp.     Georgiaiia  (Whitfeld).     U.  S.  Nal.  Mus. 
Tasypds  TH0KACICC8  I^iew.     Tick  Island,  May  12. 
Tanyfos  HtrAPULARls  Loew.      Tick  Island,  May  12. 
Tanvpus  txJNciNxus  Ohj.     Tick  Island,  May  12. 
CKH.VTOPOGOS  AROENTATU8  Lotw.      WeiaUa,  May  9. 
Cekatopogox  albiaria  Cwj.     Dniyton  IslamI,  May  9. 

TIPULID^. 

DicRANOMViA  FLOHiDANA  0.  S.     Spring  of  1858  (Oaten  Sacken). 

PiiRANOMYiA  DiSTAxa  O.  S.      March,  1858  ((Jsteu  Sacken). 

Uhipidia  domestica  O.  S.  Draylou  laland.  May  10;  Ormond 
(Mrs.  Sloraon). 

Ekiopteha  vespertina  O.  S. 

G.VOPHOHYIA  LUcruosA  0.  S.  March  (Oateu  Sacken);  Jackson- 
ville, May  22. 

LiMNOPiiir.A  LUTEiPESNia  0.  8.     March  (Osten  Sacken). 

LiMSOi'Hii.A  MACROCEUA  Say.      March  (Oaten  Sacken). 

LiMNOPHiLA  Sp.      (Mrs.  Slossou.) 

BiTTACoMOki'iiA  II.AVIPE8  Fabr.      March  {Osten  Sacken). 

TiPOLA  cosTAi.is  Say.     Charlutte  Harbor,  January  (Mri.  Sloaaon). 

TiPULA  KiLiPKs  Walk.  JackaonYille,  May  22;  Tick  Island,  May 
V2;  Charlotte  Harbor  (Mra.  Slosson). 

Paciiyhriiina  KEBKL'iiiNEA  Fabr  St.  Augustine,  March;  Char- 
lotie  Harbor  (Mrs.  Slusson). 

['achvkhiiesa  nobu.w  Li)eiv.     Jacksuiiville,  May  '22. 

i'ACEIYIiRHINA  SUTUUAI.W  Ijiiew. 

XYLOPHAGID^. 

KiiA.rii.  EUL-«  KL[.v]ioi,i.i.i  Haliday.      Tick  Island,  May  12. 

STRATIOMYID.ffi;. 

.S.vEnn-s  T)E((>iiUH  Say,     ^i.  Aiigiistiue,  Marcli  15- 
S.M!ii(-HTiii.»i,ai:  Li>ew.     St.  Angiisline;   Tick  Island,  March  li>. 

SAlf<il-H  Kf.WiANS  L.,ew. 

Ptei Ti(  rs  .SACKEMI  WillislQU.      (I'frgandc.) 
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ERMETIA  ILLUCENS  LiDD^.  St.  Augustine ;  FerDandina,  pupa, 
March  23,  imago  issued  May  23  (U.  8.  Nat  Mus.);  Lake 
Worth  (Mrs.  Slosson). 

ERMETIA  8EXMACULATA  Macq.       (Mus.  Comp.   Zool.) 

DONTOMYIA  ciNCTA  OHv.     St  Augustiue,  March  16. 
DONTOMYiA  TRiviTTATA  Say.     St.   Augustine  (F.  H.  Genung) ; 

Astor,  May  11;  Ormond,  April  (Mrs.  Slosson). 
DONTOMYIA  OB8CURA  OHv.     St    Augustine ;   Charlotte   Harbor 

(Mrs.  Slosson). 

DONTOMYIA  FLAVICORNI8  OllV.       (U.  S.  Nat  MuS.) 

RATiOMYiA  SEN  ARIA  Loew.     St  Augustine. 

EMOTELUS  ACUTIR08TRI8  Loew.     St  Augustine  (F.  H.  Grenung). 

EMOTELU8  CARBONARIU8  Loew.  St.  Augustine,  March;  Char- 
lotte Harbor  (Mrs.  Slosson). 

EMOTELUS  IMMACULATUS  Johnson.    St  Augustine  (F.  H.  Geuung). 

EMOTELUS  SLOSSONiE  Johnson.  Charlotte  Harbor,  March  (Mrs. 
Slosson). 

TABANID^. 

Jhrysops  atropos  O.  S.     St   Augustine;    Crescent  City  (Hub- 
bard); Eagle  Lake  (U.  S.  Nat  Mus.) 
'hrysops  callidus  0.  S.     St  Augustine. 
^^Dhrysops   FLAVIDU8  Wied.     St   Augustine;   Putnam  Co.,  June 

(U.  S.  Nat  Mus.);  Georgiana  (Whitfeld). 
^'hrysops  MOR08U8  O.    S.     Common  St  Augustine,    March    16 ; 

Georgiana  (Whitfeld),  July  17. 
^hrysops  univittatus  Macq.     (U.  S.  Nat  Mus.) 
^hrysops  plangens  Wied.     (Osten  Sacken.) 
CJhrysops  viiTATUS  Wied.     Palatka,  May  19;  Horse  Landing,  St 

John's  River,  May  17. 
DiACHLORUS  FERRUQATUS,  Fabr.     St.  Augustine  ;  Horse  Landing, 
St  John's'  River,   May  17;   Biscayne  ;    Enterprise,  May  26 
(Schwarz),  U.  S.  Nat  Mus. 
Tabanus  americanus  Forster.     St  Augustine;  Astor,  May  11; 
Indian  River  (U.  S.  Nat.  Mus.)  ;  Tick  Island,  May  13;  Or- 
mond, April  (Mrs.  Slosson). 
Tabanus  atratus  Fabr.     St  Augustine ;  Key  West,  February  7  ; 

Ft  Capron,  July  9.     (U.  S.  Nat  Mus.) 
Tabanus  nigrovittatus  Macq.     St  Augustine. 


I 
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Tabanus  Fiisc'OPUNorATue   Macq.     St.    Augustine,   March;    Tick 

Island.  May  12;  Georgiaiia  ;  Sand  Point,  March  21.     (U.  8l 

Nat.  MuF.) 
Tabanl's  fronto,  0.  S.     St.  Augustine;  Charlotte  Harbor,  March 

^M^9.  SI««on). 
Tabanl'b  I.IN&OLA  Fahr.     St.  Augustine  ;  Geurgiana;  Alachua  Co. 

(U.  a  Nat.  Mup.) ;  Ormond  (Mrs.  Sl<)gsoii). 
Tabanus  "ftiEUEMASNi  0.  S,     St.  Atigustiiie ;  Ormoud  (Mrs,  81o»- 

son);  Euterprise.  May  17  (Schwann  &  Huhbard). 
Tabanu^  meoerlei   Wied.     Sl    Augustine;  Eagle   Lake  (U-  S. 

Nat.  Mils.)  ;  Palatka  (Mre.  Sloason). 
Tabanlsmelanocerds  Wied.     St.  Augustioe. 
Tadanus  MEXICANU8  Linn.     St.  Augustine;  Georgetown,  May  16  ; 

Tick    laland,    May    13;    Indian    River  (Whitfeld);    Ormond 

(Mrs.  Btoeson). 
Tabanus  PUMiLUB  Mac<].     St.  Augustine ;  Ormond  (Mrs.  BIobsoii). 

Enterprise,  May  11-13  (Scliwarz  &  Hubbard). 
Tabanps  RUFD9  Pal.-Beauv,     St  Augustine  ;  Tick  laland  May  12; 

Lake  Harney,  May  4  (Sehwarz  &  Hubbard;. 
Taba!.tj8  tenek  O.  S.     Ormond  (Mrs,   81i»3on).     Indian  River 

(K  Palmer). 
Tabants  thi.tunctum  Walker.     Sl.  Augustine;  Ft.  Capron,  April 

1>4;  Georgiano  (Whitfeld).      V.  S.  Nat.  Mus. 
Tabanui*  cosTAi.is  Wied.      (Mre,  Slo?son).     Lake  Hiiriiey.  Jiay  5 

(SchvvarE  &  Hubhard). 
Tabasus  moi.vstuh,  Sny.     Tick  Island,  May  12  ;  Juuij>er  Creek, 

May  15. 
Tabanus  ciiGANTEi-M  Degeer.     (Williston). 
T.viiANi-s  Fi-K  Will.     (WiUtstou). 
Taj:as-i-s  I'lMixi-Mis  Wiilk.     "  Probably  describe.1  from  ati  unn-cifr- 

lUKable  fipecinien  of  some  well  known  s|>e('ies  "  (  Osien  Smkeii  j. 
TAiiAKi-stmAni.is  Wietl.     (Willifetcii.) 
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*^  -A^BAxrs  P8AMMOPHILU8  O.  S.     Lake  Worth  (Mrs.  Sloeson).     Ft 

Capron,  April  10  (Messrs.  Schwarz  &  Hubbard). 
*^  ABANU8  LONGUS  O.  8.     Gcorgiana  (Whitfeld).     U.  8.  Nat  Mus.; 

Ft  Capron,  March  26  (Messrs.  Schwarz  &  Hubbard). 
Tabanus  8TYOIUB,  Say.     Georgiana,  July  (Whitfeld).     U.  8.  Nat 

Mus. 
Tabanus  bparus  Whitney.     Inverness,  March  18-24  (Robertson). 
Tabanus  abdominalis  Fabr.     8t  Augustine. 
Tabaxus  sp.     8t  Augustine  (F.  H.  Genung). 
Tabanus  sp.     Georgiana  (Whitfeld).     U.  8.  Nat  Mus. 
Hakmatopota  AMERICANA  0.  S.  ?     Cresceut  City,  June  (Hub- 

l«rd).     U.  8.  Nat  Mus. 

LEPTIDJE. 

C'hrypopila  velutina  Loew.     St  Auj^ustine,  March  16. 
C*iirym»pila   BA8ALARI8  Say.     St  Augustine,  March  15 ;    Char- 
lotte Harbor  (Mrs.  Slosson). 
Lkktw  ALBICORNI8  Say.     St  Augustine,  March  15. 
I^KiTis  vertebrata  Say. 

ASILIDiE. 

Lkitih;ahter  OBScuRiPKNNift  Johusou.     St  Augustine. 

(*t.RATi*RGU8  CRUCIATU8  Say.     Ormoud,  April  (Mrs.  Sloeson). 

r>izi»?iiA8  TRI8TI8  Walker.     (D.   bicincta  Loew.)     St   Augustine; 
Georgiana  (Whitfeld) ;  Enterprise,  May  15.    (U.  K  Nat  Mus.) 

AMMipfiooN  8KNILI8  Bigot.     (Morrisou).     Coquillett 

Kaphyhtia    8EXFA8CIATA   Say.     St   Augustine.      Common   along 
the  seashore,  June,  July. 

<'yrt<)Pooon  chry80P0<j<)N  I»ew.     (Morrison).     Coquillett. 

Houvk'EPHALA  ABDOMINALI8  Say.     C-ommon  St  Augustine;  Juni- 
per Creek,  May  15. 

Hoix^iCKPiiALA  TALVA  lioew.     Seven  s|)ecim(*ns.     Juniper  Creek, 
Mav  15. 

Taraitictk  <xT<iPrNCTATUs  Say.      (Morrison).     C/oquillett 

H<»i^M*fK.<)S  PiiiLADELPiiicrH  Schin.     OrniomK  April  (Mrs.  Slos- 
» •»;. 

Ni*"**  Lf>*  pi(Ti:h  I>oew.     St.  Au^^ustine. 

AT^»Htti^iA  Pl'ELLA  Wied.     Palatka,  May  H). 

Dkkomyia  TKR.NATrn  I.ioe\v.     St.  Augui*tine. 
Si 


I 
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Dkromyia  BiGOTii  Bellardi.     8t.  Augustine;  Ormond,  June  fMrs 

Sliisson), 
Dkromyia  wiNTiiEMi  Wi'ed.     (D.  miaellua  Loew.)     (U.  S.  Nat. 

Miis.) 
Dehomyia  Bp.     (U.  S.  Nftt.  Maa.j 
Dekomyia  9p.     (U.  S.  Nat.  Mua.) 

DasylLis  TERGIBSa  Say.     Tampa,  March  (Mrs.  Slosson;. 
Dastujs  posTiCATA  Say.     JauksonviJle.  April  (Mrs.  Sloaaou). 
Lai'hkia  i^APFitANA  Fabr.     St.  Auguetine ;  Saiid  Puint,    May  3. 

(U.  S.  Nat.  Mus.)     CharJotM  Harbor,  March,  &ad  PeiUBOolB, 

April  (Mn.  SIobsoq). 
Lampria  bicolob  Wied.     Ormoud  (Mrs.  Sloseon). 
PuoMAcnus  FiTCHii  0.  S.     St.  Augustine.  . 

Andrknosoma  PYBRHAt  RA  Wied.     (U.  S,  Nat-   Mus.)    Georgiana 

{WhitteldJ  ;  Orraond,  June  (Mrs.  Slosson). 
Mallophoba  bomboide»-     St.  AuguBtiue. 
Mallopiioba  nigra  Will.     St.  Augustine. 
Malixipiioba  OBusa  Wied.     St.    Augustiue,  May  20  ;    Pnlatkn, 

May  19;  Creacenl  City  (Hubbard). 
Mallophoba  lap»soide»  Wied.     St.  Augustine  (F.  H.  Genuug). 
Ebax  riNKRAscENs  Bell.     St.    Augustine.      I^ake  Worth,  on   the 

white  saud  of  the  oeeau  beach  (Mrs.  Slosson). 
Ekax  i.ATKRAUH  Macq.     St.   Augustine,   May  20;  Volusia,  May 

11  and  14. 
Ekax  h.^stakih  Mucq.     (U.  S.  Nat.  Mus.) 
Erax  ap.     St.  Augustiue. 
Pkoctai'anthus    HicHOS   Wied.   St.  Augustine;  Georgiana  (Wbit- 

feld)  U.  S.  Nat.  Mus. 
1'kocta<'antt[i;s  BkKvifKSMs  Wied.    Coruuiou  St.  Augtistiuy ;  Or- 

uiood,  Cliarlotte  Harbor  iiud    I'ensacoJa  (Mrs.  Slossoiij;  Cedar 

Key^  June7(i:.  S.  Nat.  Mus.) 

[[US    .Macij.      Georgiana    (V.    S.    Nat. 

I'inccs    M;ic<i.   Georgiana    (U.  S.  Nat. 

.      CLarlolte  Iliirbor  (Mrs.  Slossou.J 
I.  .\ugu:,nin..  May  I'l  ;  I'alalka,  May  19. 
S[.    Angiistine,  May    21  ;   (ieurgeCowti. 
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MIDAIDiB. 

Midas  clavatus  Drury.     St.  Augustine;  Astor,  May  11. 
Midas  ,iNcisu8  Macq.     St    Augustine  (^),  Crescent  City  (Hub- 
bard), U.  S.  Nat.  Mu8. 

3I1DAS  PAOHYGASTER    Westwood.      St.  Augustine  (  9  ).     This  is 
probably  the  9  of  3L  inaism. 

IMiDAS    PARVULUS     Westwood.      (jreorgia     (Westwood),    Florida 
(Walker). 

IMiDAB  sp.     (U.  S.  Nat.  Museum.) 

3fiDA8  sp.     (U.  S.  Nat.  Museum.) 

iSliDAS  sp.     (U.  S.  Nat.  Museum.) 

H^iDAS  sp.     (U.  S.  Nat.  Museum.) 

IDoLiCHOQAflTER  BREVICORNI8  Wied.,  var.  IOPTERU8  (Wied.)  O. 
S.     "St.  John's  BluflF,  Doubleday"  (Walker.) 

NEMESTRINID^. 
Hhynchocephalus  volaticus  Williston.     ^t  Augustine. 

JHlRMONEURA    FLAVIPE8  WilHston. 

BOMBYLID^. 

lExoPROSOPA  EREMiTA  O.  S.    St.  Augustiue  (F.  H.  Genung);  Lake 

Worth  (Mrs.  Slosson.) 
-EXOPROSOPA  FASCiPENNis  Say.     St.  Augustine;  Mt.  Royal,  May 

17;  Lake  Worth  (Mrs.  Slosson.) 
ExoPROSOPA   FASCiATA   Macq.       St.  Augustine;   Ormond,   June 

(Mrs.  Slosson.) 
ExoPRoeoPA  EMARGiNATA  Maoq.     Lake  Worth  (Mrs.  Slosson). 
Aroyramceba  analis  Say.     St.  Augustine,  May  21. 
Argyramceba  cephus  Fabr.     Two  specimens,  St  Augustine. 
Argyram(£BA  simson  Fabr.   St  Augustine  (F.  H.  Genung.) 
Argyram(£BA  libiatula  Say.     Lake  Worth  (Mrs.  Slosson.) 
Argyram(£BA  albofasciata  Macq.     Lake  Worth  (Mrs.  Slosson.) 
Argyramceba  latilimbata  Bigot    St  Augustine. 
Argyramceba  cedipus  Fabr.     (U.  S.  Nat  Mus.);  (Mrs.  Slosson); 

Orlando,  March  20  (Robertson.) 
Argyramceba  aroyropyga  Wied.     (U.  S.  Nat  Mus.) 
Anthrax  (Dipalta)  serpentina  O.  S;     St  Augustine. 
Anthrax  (Hemipenthes)  sinuosa  Wied.     St  Augustine. 
Anthrax  (Hemipenthes)  morio  Linn^.  Suwannee  (Mrs.  Slosson.) 
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XTEKKATA  Say.      (Mrs.  Slosson.  ) 

ATESALis  S&j.      St.    AuguBtiue :   iDverDeK,  February 

Ich  31  (Robertson.) 
QRiPi'iNA  0.  S.      Suwannee  (Mrs.  Sloseoii.) 
AtJNDB  Fabr.     St.  Augustine. 
'     rEUHlKiPENXie    Ssy.      Ormond;    Jackson ville,    April 
losBoa.) 

HSFAR  Coq,     St.  AiigUBline  (F.  H.  Genung.) 
Asinnjix    Fui-TOHiBTA    WitA.      St.   Augustlne,  May  20;  Lake 

Worlli  (Mrs.  Slitsson.) 
Anthrax  celer  Wied.    St.  Augustine.   Syn.,  A.  floridana  Macq. 

(Coquillett.) 
AsTHEAX  LUCIFER   Ffthr.     Suwaunee  (Mra.  Sloasoui;  Key  West 
(U.  S.  Nst.   MuB.);  luverneaa,  March  2-April  4  (Rober(«ou.) 
Anthrax  mika  Coq.     St.  Augiiatine  (F.  H.  Genung.) 
Anthrax  ceyx  I»ew.      fSyn.V  A.  demogonjon  Walker.) 
Ohciidocera  leitcoprocta  Wied.     Suwannee  (Mrs.  Stoasan.) 
BoMiiVLius  MEXICAXU8  Wieil.      (Mrs.  Sloaeciu.) 
BoMBVLius  VARius  Fubr.     (Murrison)  Coquillett. 
BoUBYLiUB    ATSiCEFS    Loeff.     Charlott«   Harbor  (Mrs.  Slosson)  ; 

Inverness,  March  10-27  ( Robertson. 1 
BoMBYi.iUH  I.ANCIKER  O.  S.     (Morrison)  t^quilletL 
BoMBYUrn  kratellus  Wieil.     {B.  »ni/or  Linn*:)  (U.  S.  Nat.  Mas.) 
BiiMBVi.niH  cvdMAEL's  Fai>r.      (Morrison)  Cotjuillett 


1,   May    21; 


Unnond  (Mrs. 
'S»,  March  5-20 ; 


SvsTa':cHL'8    soi.iTUS    Walk.     Si.    Augustine 

Suwaunee,  April;  Lake  Worth  (Mrs.  Slo 
ToxopiiOKA    AMPHiTEA   Walker.     St.   Angus 

Slossou);  Georgiana,  July  (Whilfeld);  In 

Orlando,  February  1 7  ( Robertson. ) 
TOXOl'IIOHA    KIT.VA   O.  S.      iL".  S.   Nut.  MuB.J 
'ruxopiioKA  viKiiATA  O.  S.      Inverness.  Miuvh  'I'2  f  IJoliertson. 
I'iiTH[RiA    I'LXiLTiFLSMW  Walker.     St.  Aiifrnstiiie. 
I'lriMiiMA  sui.i'[[riiEA    l^ew.      .Si.  Aiisvistiiie   (F.    II.    I_k:ian\ 

Georgclowu.  May  llJi   Cn-sc^iil  Clly  ^  llulih.in!.  j 
SVSTliOIT--  MA.IJI  \.w\w.      (;wr^'i;Ll]il  (\Vliiit;-l.|.  J 
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THSBEVIDiE. 

PSILOCEPHALA  HAMORRHOIDALI8  MftOq.  OimODd,  April  (Mn. 
SIOMOD.) 

PsiLOCEPHALA  FB»TiNA  Coq.  St.  AugustiDe,  Mftrch  15;  Drajtoo 
bland,  Hay  9;  Onnond  (Mrs.  Slonon);  Georgiana,  Julj 
(Whitfeld.) 

Philockphala  not  ATA  Wied  Sl  Augustine,  March  14;  Onnond, 
April  (Mn.  Slosson.) 

IViuKKPHALA  TEROI8BA  8av.  St  Augustine,  March  15;  Or- 
mond,  April  (Mrs.  Sloeton.) 

PsiLocKPHALA  J0HN80NI  Coq.  St  Augustine,  March  15;  Or- 
monde April  (Mns.  SloMon.) 

P^iLocEPHAiji  OBHciTRA  Coq.  Key  West  February  5  (U.  8.  Nat 
Mua.) 

P!4iu>CKPiiALA  PiCTiPENNiH  Wied.  St  Augustiue;  Drayton,  Island 
and  Welaka,  May  9;  Crescent  City  (Hubbard)  U.  8.  Nat  Mub. 

pHiuM'KPHALA  PLACiDA  Coq.     (U.  S.  Nat  Mus.) 

PfAll^K^EPIIALA     MAHMORATA  Coq.       St   AugUStine. 

FViM>cKniALA    MARC'iDA  Coq.     (U.  S.  Nat  Mus.) 
TiiERCVA    DIVER8A  Coq.     (U.  S.  Mat  Mus.) 

SCENOPINIDiE. 
S<*KNopixrH   NrBiui'Es  Say.     (Loew. ) 

EMPIDJS. 
Hyboh  TRIPLEX  Walker.     Charlotte  Harbor,   March  (Mrs.  81o»- 

KOQ.  ) 

Et'iiYBrH  8rBJECTi*H   Walker.     St  Augustine;  Charlotte  Harbor 

^Mn.  SloMon. ) 
HYNn-ifty  HiMPLEX  Walker.     Charlotte  Harbor  (Mrs.  SloMon.) 
SYNfX'iiEK  prHiLU'H  I»ew.     Charlotte  Harbor  (Mrs.  Slosson.) 
HiLAKA  LEITCOPTEKA  Loew.     Charlotte  Harbor  (Mrs.  Slosson.) 
Hi:mkk(»i>komia  nrpERKriTioHA  Say.     Drayton  Fsland,  May  9. 

DOLICHOPODID/S.* 

DdMciinprri  L4>N(siPKNNiH  Loew.     (AM rich.) 
I>>U(*iioprH  iKKAM'.*4  Walker. 


*  The  n<-w  au41  uudeterminrd  «pv<'i«'ft  of  thin  family  will  be  dc!tcril»«d  Ut«r 
V7  Pn>r.  J.  M.  Aldrlcb. 


328  pEtoc&BDiNoe  of  the  academy  of  [1895. 

DoLiCHOPUS  LATicoRNis  Loew.     Lake  Worth,  March  (Mrs,  Slos- 

SOQ.) 

DoLicHppus  Bp,      5    St-   Auguatine  (Aldrich,  Kan.  Univ.  Quar- 

toriy.  II,  8. ) 
Gymnopternus  dbbius  Loew,     (Aldrich.) 
Oymnopteknus  difficilis  Loew.     St.  Auguatine. 
Pakaclinds  ap.      Lake  Worth  (Mrs,  Sloaaon. ) 
Paraclinub  ep,     Charlotte  Hartmr  (Mrs.  Sloaeon.) 
Fela^TONEURUs  coo?<atu8  Loew.     St  Auguatine,  March  14. 
Pelartoneurub  ABBREViATua  Loew.     St.  Auguedne,  March. 
Pelastonburus  n.  sp.     St.  Auguatine,  March  IS. 
Pela^TONEURUS  ap.     St  Augustine;  Ormond  (Mn.  Sloeson.) 
Pelastoneurus  ap.     St  Auguatine ;  Charlotte  Harbor  (Mrs.  Slos- 

son,) 
Tachytrechub  d.  ap.     (Aldrich.) 
DioeTRACUs  ap,     Bt  Auguatine,  May  21. 
Aroyra  d.  ap.      (Aldrich. ) 
DiAPHORUB  MUNDua  Loew.     Drayton  Island,  May  10;  Charlotte 

Harbor  (Mrs.  Slossoo.) 
DiAFHORue    LEDCx)6T0Hue   Loew.      Charlotte  Harbor,  February 

(Mrs.  Slosson.) 
AsYNDETUH  n.  sp.     charlotte  Harbor  (Mrs,  Sloeaon.) 
Chrybotus  coeTALis  Loew.     (Loew. ) 
Cheybotub  sp.     Juniper  Creek,  May  15. 
CnRYwfvrrs  sp.     Jmiiptr  Creek,  Mm 
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J^siiiOPUS  n.  8p.     Lake  Worth  (Mrs.  Slosson.) 
<jrNAMPTOP8iLOPU8   VARiEGATUS  Loew.     St  Augusdoe;  Welaka, 

May  9;  Palatka,  May  19. 
Onamptopsilopus    P8ITTACINU8     Loew.      St.   Augustine;    Lake 

Worth,  January  (Mrs.  Sloeson.) 
X)actylomyia  gracilipes  Aldr. 

SYRPHIDJE. 

IMicRODON  PACHYSTYLUM  Will.     St  Augustine. 

IMiCRODON  FULGEN8  Wied.    St.  Augustine,  pupae  found  in  decayed 

pine  logs;  Suwannee  (Mrs.  Slosson). 
IMiCRODON  FUSCiPENNis  Macq.     Georgiana,  July  17  (Whitfeld). 
!MicRODON  LiMBus  Will.     (U.  S.  Nat.  Mus.) 
MicRODON  8CITULUS  Will.     (U.  S.  Nat.  Mus.) 
Omegasyrphus   BALIOPTERU8   Loew.      Charlotte  Harbor    (Mrs. 

Sloeson). 
Omegasyrphus  coarctatus  Loew.     Orlando,  March  16  (Robert- 
son). 
Paragus  tibialis   Fallen.     St    Augustine,    May   21;    Palatka, 

May  19. 
PiPiZA  PULCHELLA  Will.     St  Augustine,  March  16;  Lake  Worth 

(Mrs.  Slosson). 
PsiLOTA  BACCATA  Macq.     Inverness,  Feb.  8-12  (Robertson). 
Chrysogaster  nitida  Wied.     St  Augustine;  Tick  Island,  May 

12;  Orlando,  May  16;  Inverness,  Feb.  14  (Robertson). 
Mesogramma  politum  Say.     St.  Augustine. 
Mesogramma  parvula  Loew.     St  Augustine,  May  20. 
Mesogramma  marginatum  Say.    St  Augustine,  May  2;  Orlando, 

Feb.  21;  Inverness,  March  9  (Robertson). 
Mesogramma  boscii  Macq.   St  Augustine;  Charlotte  Harbor,  Feb. 
(Mrs.    Slosson);    Orlando,    March    15;    Inverness,    Feb.    29 
(Robertson). 
Mesogramma  planiventris  Loew.     St  Augustine,  May  20. 
Allograpta    obliqua   Say.       Inverness,    Feb.    12,    March    12 

(Robertson). 
Xanthogramma  emarginata  Say. 

Syrphus    americanus    Wied.       Lake    Worth    (Mrs.    Slosson); 
Orlando,  Feb.  21;  Inverness,  Feb.  12  (Robertson). 
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Bacgha  clavata   Ffthr.     St.   Augustine,  May  21;  Lake  Worth 

(Mrs.   SlosBon);  Creeceiit  City  ("Hubbard);  Orlaudo,  Feh.  17 

( RobertBon). 
Bac'cha  notata  Loew.     Charlotte  Harbor  (Mrs.  Slosaon). 
Baccha  TARcnETnrs    Walker.     OrlaDdo,    March    16;    loverDeas, 

March  26  (Rol>ertson). 
Bai-cha  UThekb  Loew.    CrescentCity  (Hubbard).    U.  8.  Nat.  M us. 
OfviTAMcs  FU9t:iPfcSNis  Say.     St.  Augustine,  March  15,  May  20; 

Palatka  ami  Creecent  City  fU.  S.  Nat.  Mub.J. 
Voi.UCEi.LA   tsuRiANS  Fabr.      St    Aiigustiue;   Georgtaoa  fWliit- 

feld);  Lake  Wwlh   and  Charlotte   Harbor,   Feb. -Apr.  (Mrs. 

Slosaon);  Key  West,  Feb.  7  (U.  S.  Nat.  Mub.  ). 
Voi.urEi.LA  PALLENfl  Wletl.'  (  V.  gexpiinctatn    Lw.)  St.  Augustine, 

March    16;  Georgiaiia;  July  (Whitfeld);  I.,ake  Worth  (U.  S. 

Nat.    MuB.);    ChartoMe    Harbor   (Mrs.    Sloewu);    luvernees, 

February  12  (Roberlsou). 
VoLi'fEi.LA  Pt;f'TLLA  Maoj.     Commou.  St.    Augustine,  March  15, 

May  21;  Georgiana,  July  (Whitfeld). 
VoLDCELLA  FASCiATA  Macq.     (Mfb,  Slosson),  Inverness,  February 

3,  March  24  (Robertson). 

Vol.fcEI.I.A   ELTi.iEMA   Will.       fWillistOtl.) 

Voi.ccEi.LA    vi-aicuLOSA   Fabr.      (Williston).     Inveroesa,    March 

l!l  (Robertson). 
VoLuiEi.i.A  omcsA  Fabr.    (Oaten  Sacken. ) 
Erii'TAI.is  I)1MII>iatus  Wie<l.     St.  Augustine. 
EKirn-Ai.iK    TRASsvKRsua     Wied.        St.     Augustine-    March     15; 

Inverness,  March  14  (Rolierlson. 
EkihtalI!*  visETtxtt'M  Fflbr.     St.   Augustine:  Ijake  Worth  (Mrs. 


Eristh.i.^  t 


^  Wied. 


.i/l.i,- 


:  Ma. 


Si.   Au; 
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Helophilus  Divisrs  Loew.     Orlando,  February  22  (Rol)ert80ii). 
Tropidia  albistylum  Macq.     I^ke  Worth  and  Charlotte  Harbor 

(Mrs.  SloMou);  Inverness,  February  5  (Robertson). 
XyijOTa  ejuncida  Say.    8t.  Augustine;  Charlotte  Harbor,  March 

(Mrs.  Slossoii). 
Xyixtfa   PKiRA   Fabr.     (Mrs.  Slosson);    Inverness,    February  8, 

March  25  (Roliertson). 
Spilcimyia  hamifkra  Loew.     St.    Augustine;  Inverness,  March  5 

( Robertwn). 
Mii.i-xiA  oRNATA    Fabr.     St    Augustine;    Jacksonville,  May    22; 

Juniper   Creek,    May     15;     Inveme«s,    March    12,    April    5 

(Ilobertson):  Ormond  (Mrs.  Slosson);  Georgiana  (Whitfeld). 

(.*KRIA  ABBRKVIATA  luOeW. 

(*KRiA  HiONiFERA  I.«oew.     Invcmcss,  February  12,  14  (Rol>ertson). 

CONOPIDJE. 

(.*4»NoFH  BrLBiROHTRiH  Loew.     8t  Augustiue. 

Coxups  BRACHYRHYXCHrs  Macq.  ((\  oh»rurif)€Hfn$  Will.)  St 
Augustine. 

PiiYHtM'KPiiALA  Kxasrs  Wicd.  St  Augustiue;  Crescent  City,  July 
2  (Hubbard);  InvemeM,  March  IM  (KolMrtson);  Charlotte 
Harbor  and  Pensacola,  March  and  April  (Mrs.  Slosson). 

PllYHOCKPHALA  CAMTANOPTERA  LoCW.      St  AugUStiue. 

Phyhch'Kphala  haoittaria  Say.     (U.  S.  Nat  Mus. );  Inverness, 

February  8  (Robertson). 
Piiymmephala  TIBIALIS  Say.     (Morrison )  Coquillett. 
Z«»i>ioN  Fi'LviFRONH  Sav.    I^ke  Worth  and  Omiond,  March  (Mrs. 

Slosson ). 
Ziii>i(>N  NANELLi'M  Loew.     luvemesH,  Februarv  9  <  Kol)ertson ). 
Dalmania  viTiCHA  Coi\.     luvemeH^,  March  25  (  Roliertt«oii ;. 

PIPUNCULID/S. 
Pb<»thw  Hrs  LATKKALis  Walk.     St  AugUHtini*. 

OESTRIDJE. 
CiTKRKBRA  BiTrATA  Fabr.     St.  Aujirustine. 
(*I*TERKHRA  MNK  ILl  Chirk?     St  Au^uritiue. 

TACHINIDiEJ. 
TRirH4)i»<>i»A  ('iLiAiw  Fabr.    (  T,  prnnijw*  Fabr.  i  •  St  AugiiHtiiie; 
Charlotte  Harlnir  (Mrs.  Shwhon  ;. 
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Tric'HOPODa  FORHOflA  Wied.     St.  Augustine. 

Tkichopoda  LANiPi»  Pabr.     St.  AugUBliue. 

TRinioPODA  PYRRHOQASTEK  Wicd.   Georglana,  July  (Whitfeld). 

Trichopoda  HI8TRIO  Walker.     {T.    trifmcuita   Loew.)  Inverness, 

March  18  (Robertson). 
Xanthohelana    ATRIFENKI3   Say.       St.    Auguitine;    Inverness^ 

February  II  (Roberteou). 
OcYiTERA  EUCHENOR  Walker.     Invernees,  March  18  (Robertaon)— 
JlTRiNiA  SMARAUUiNA  Macq.     Lake  Worth  (Mrs.  Sloason)  ;  Inver- 

nees,  February  8,  March  22  (RobertHOu). 
JuRiNiA  FLAViFRONS  JiGnaick.      (Mrs.  Sloeson). 
JuRiMA  HYBTRix  Fabr.     Lake  Worth  (Mrs.  Slosson). 
Archytas  bo8<:ii  Dcbv.     St.  AuguHtioe. 
Archytaj^  ATERRiMA  Desv.     St.  Augustioe. 
Belvosia  BiFASciATA  Fabr.     St.  Augustine, 
Belvosia  aix»HOS-«  Coq.      Charlotte  Harbor  (Mrs.  Slosson). 
Thybanomyia  inermis  Bigot.     Charlotte  Harbor  (Mrs.  Sloeson). 
Go>'[a  sp.     Invernesa,  March  9-29  (Robertsou). 
MiLTOnRAMMA    cisRRAHCENS    Towu.    ?      Inveroess,     March    20 

(Robertson). 
MiLTOoRAMMA  DB<:it*A  Town,     luvemesB,  March  10-16  (Robert- 

Mii.ToctRAHMA  ARttENTiFRONsTown.     OHando,  March  16;   Inver- 
ness, March  18  (Etobertson). 
MiLTOoRAMMA  TRii.ixEATA  V.  d.  Wulp.     luvemess,  February  16, 
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Oi^xsTA  AMERICANA  Town.     St  Augustine,  May  21. 

C-A.  JE^^LiA  LEUCANiiE  Kirk.     St.  Augustine;  Georgetown,  May  10. 

CHIa=^TR0PHA8iA  CLAU8A  B.  &  B.     Orinond  (Mrs.  Slosson). 

-AsioPTERYX  BiLiMEKi  B.  &  B.     Georgiana  (U.  S.  Nat.  Mus. ). 
=^TJDOCH.«TA    ARGENTiFRONS    Coq.      Charlotte    Harbor    (Mrs. 
SI068OD ). 
T^^^ <--miNA  ORGYiiE  Towu.     (Mrs.  Slosson.) 
'^-«^- <:-THiNA  MELOBOBis  Walk.     (Walker.) 
^^ --^- s-jiPHYA  AURiGERA  Coq.     (Mrs.  Slosson.) 
^'— "^TTiOMYiA  PUNCTATA  Coq.     Charlotte  Harbor  (Mrs.  Slosson). 
liETONEURA  RUBENTis  Coq.     Jacksonville  CW.  H.  Ashniead). 
^  ^^JjETONEURA  armigkra  Coq.      Ormond  (Mrs.  Slosson.) 
^^^^*^  -^^TOGLOSSA  viOL^.  Town.     Inverness,  February  16  to  March  26 

(Robertson). 
^^*^  --^TOGLoesA  PICTICORNLS  Town.     Inverness,  Febiiary  16  to  April 
4  (Robertson). 
-^^  -^^rroGLOSSA  nigripalpis  Town.     Inverness,  February  28  (Rob- 
ertson). 
^iOGLOSSA    HE8PERIDARUM    Will.      Inverne^,     March    10,    22 
(Robertson). 
BONA  ILLINOEN8IS  Town.      Inverness.   February  12,  March  22 

(Robertson). 
-A8IOCLISTA  METALLICA  Town.     Orlando,  Inverness,  March  15-22 
(Robertson). 
:hoclytia  ROBERTSON  1 1  Towu.    Inverness,  March  13-27  (Rol>ert- 

son). 
JiOPHOPODA  singularis  Towu.     Inverness,  March  1   (Robert- 
son). 
%wiA  GL0B09A  Town.     Inverness,  March  8-20  (Robertson). 
hophyto  floridensls  Town.     Inverness,  March  1-29  (Robert- 
-^  son). 

-^CHiNOPHYTO    FLORIDENSLS    Town.       Inverness,     March     1-27 
(Robertson). 
ROPHOPALPUS  angusti(X)rnls  Town.      Inverness,   Marcli   3-19 
(Robertson). 
"^Eudomyothyria    indeciha    Towu.      Inverness,    March    3-to    5 

(Robertson). 
^Vothyria  vanderwulpi  Town.     Inverness,   Februarv  12  {  Kol>- 
ertson). 
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Pachyophthalmds  flobidenbk  Town.     (Robertson). 
Pachyophthalmus  TRYPOXYLOMis  TovD.   Ormond  (Hra.  Slowon). 
Tachinohyia  FLoerDENsis  Town.     St.  Augiutine. 
FriLOCHierA  sp.     (Mre.  Slosson. ) 
Sarcotachinella  rtfTERHEDiA  TowQ.     Charlotte  H&rbor  (Mn. 

SloesonJ. 
Spallanzania  pansa  Snow.     St,  Auguetine. 
Deoeekia  leucocycla  v.  d.  Wulp.     St.  Augustine;  Tick  Island, 

May  12. 
Acemyia  dentata  Coq.     Georgetown,  May  10. 
Sarcomacronychia  floeiuensis  Town.     InTernem,  March  1-19 

(Robertson). 
Hypomtena  maculosa  Coq,     St  Augustine. 

HBXIJiJE. 

Gymnodexia  triangularis  v.  d.  Wulp.      Juniper  Or.,  May  15. 

Gyhnodexia  zonata  Coq.     Jackgonville,  May  22. 

Leptoda  vertehrata  Say.     Ormond;  Tampa  (Mm.  Sloasoa). 

Euamtha  divi»  Wied.     St.  Augustine. 

Pkohexoideh  flavii>e8  Coq.       Lake  Worth  ;   Charlotte  Harbor 

(Mrs.  SlosBou). 
Myobia'  defile  Coq.     Juniper  Creek,  May  15  ;  Jacksonville  (Ash- 

m..d). 

SABCOFHAGIDJB. 

PB.  W.lker.      Si.  . 
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MJJBCIDM. 

Sn»MOXY8  CALCITRAN8  Linn6.     8t  Augustine;  Lake  Worth  (Mre. 
8I0MOD). 

Caluphora  brythrcktephala  Meig.     St  Augustine. 

Caluphora  VIRIDEBCEN8  R.  Desv.     (Walker. ) 

MuiH'A  DOMBSTiCA  Lino4.     St.  Augustine  ;  Inverness  (Robertson). 

LrciLiA  CJB8AR  Linn^.     St.  Augustine ;   Orroond,    March,    April 
(Mrs.  Sloeson). 

LrriLiA  ct>RNiciNA  Fabr.     St.  Augustine;  Ormond,  March,  April 
^Mrs.  Sloseon);  Orlando,  March  16  (Robertson). 

Lu<  ILIA  SERICATA  Meig.     Orlando,  March  16  (Robertson). 

Chryw>myia  (^ertima  Walker. 

CoMfHOMYiA  MAtELLARiA  Fabr.     St  Augustiiic  ;  Orlando  and  In- 
verness, March  10-16  (Robertson). 

SvNTHF>»ioMYiA  RRA8ILIANA  B.  &  B.     In  a  cave,  Citrus  CV).  •  H. 
G.  Hubbard). 

ANTHOMYIDJE. 

OriiYRA  AKNB^'ENH  Wied.     St  Augustine,  March;  Charlotte  Ilar- 

lK>r  \  Mrs.  Slosson)  ;  Volusia  and  Juni|)er  Creek,  May  14,  15. 
LErn»MELiXA  <iARRrLA  Gi>rlio-Tos.    St  Augustine,  March;  Inver- 
ness, February  29  (Robertson);   Charlotte  Harbor  (Mrs.  8lot»- 

H<>n>. 
LiMNopiioRA  sp.     Orlando,  March  15  (Rol)ertsonK 
li«»MAU»MVlA   FK.MORATA   I»ew.     St  John's  River,  May.      The>e 

were  bred  in  large  numbers  from  the  dead  ire»h  water  8hell8 

after  my  return  home. 
Li^'i'K  !*Li<Jix<)HA  Fallen.     8t  Augustine,  March:  Georgetown,  May 

9  ;  Ormond  ( Mrs.  Slosson ). 
(.^ARK'KA  ANTICA  Walk.     St.  AugUHtiiie,  March  ;  Drayton  Island, 

Mav  9;  Inverness,  Februaiv  (Robertson). 
Caric*ea   holita  Walk.     St  Augustine,   March.     Ormond  (Mrs. 

Slosson ). 
(*ARirKA  R*H(t>prN<TATA  Macc|.     St.  A uguj«tine,  March ;  Inverness, 

February  ( Roliertson ; ;  St  John'H  River,   Mav  17;  Charlotte 

Harbor  (Mn«.  Slosson). 
<'\k1('I-:a  nivka  lioew.     St.  Augustine,  March;  Invenieas,  February 

( Ri>lirrtiion  >. 
<.4KN<»*iA  LATA  Walk.     (  Mrs.  Sloswm). 
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CcEN'OBiA  sp.     Charlotte  Harbor  (Mra.  SIobbou). 
CnOKTOPiiii.A  sp.      Inveraeas,  FebruHrr  14  (Kobertson). 
C'hortophila  sp.     Inverness,  February  12  (Robertson). 
Fhorbia  Fuec:icEPS  Zett.     St.  Augustine ;  Orlando,  March  (Bobert — 

Anthomyia  nakona  Walk. 

COHDTLURID^. 
Cleiuastra  capillata  Leow.     St.  Augustine. 
FiTCRLLiA   FucoBUM  Fallen.      SL   Augustine.    March ;   Charlotte 
Harbor,  February  (Mrs.  Sloeson). 

SCIOHTZIDJG. 
tkroMYZA  NANA  Fallen.     St.  Augustiue;  Ormond,  January  (Mrs. 

Slossan'). 
rkiOMYZA  HUMrus  Lioew.     St.  Augustine,  March  15. 
T>n'AN(X'ERA  HFiNi(«RMs  Loew.     St  Augustine,  March  15;  Or- 

mond,  January  (Mrs.  Slosson). 

MICBOPEZID.ai. 
Cai/>iiata  xrbuia)sa  Loew.     St.  Augustine  ;  Jumper  Creek,  May 

15;  Ciiarlotte  Harbor,  February  (Mrs.  Slosson). 
Caix^bata  i.awiva    Fabr.      St.    Augustine,    March   15  ;    Juniper 

Creek,  May  15;  Jacksonville,  April  (Mrs.  Btosson) ;  Crescent 

City  (Hubbard). 
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RiVELLiA  QrADRiFA8('iATA  Macq.     Volusia  and  Drayton  Island, 

May;  Ormond,  March  (Mrs.  Slosson). 
RiVKLLiA  n.  sp.     Drayton  Island,  May  9. 
Stknopterixa  n.  sp.     St.  Augustine. 
CAMPToxErRA  PKTA  Fabr.     St.  Aupistine,  May  20  ;  Cedar  Keys, 

February  14  (U.  8.  Nat,  Mus. );  Lake  Worth  (Mrs.  Slosson). 
Tepiironota  nuMiLis  Ijoevf.     St.  Augustine,  March  15;  Orlando, 

March  16  (Rol)ertson). 
ArRiiHTicTA  n.  sp.     Charlotte  Harbor  (Mrs.  Slosson). 
Ei'XF>TA  SiVTATA  Wied.     Inverness,  February  10  (Robertson). 
Erxid<TA  4^rATKRNARiA  Ix)ew.     Lake  Worth,  March,  on  cocoanut 

palm  (Mrs.  Slohson). 
Ei'XFXfA  MX)RiA4'KA  liOew.     Charlotte  Harlwr  (Mrs.  Slo?«*on). 
Erxi-XFA  NiTiDiVKXTRis  Loew.     Charlotte  Harbor,  March  (Mrs. 

Shisson ). 
ErxFXTA  ANNOXiK  Fabr.     St.  Augustine,  March  lo. 
CH.frropHis  .KXKA  Wie<l.     St.  Augustine. 

riL^rnn-si?*  n.  sp.     St,  Augustine,  March;  Orniond  (Mrs.  Slosson). 
liF.N.  NOV.  n.  sp.      St.  Au^usline,  March  lo. 

TRYPBTIDJE. 

A<  K«»T«»XA?  AC  il>r?*A  rWalker)  I.,oew. 
.^rii.«  Mi  KAPHA  electa  Sav. 

m 

A«  M'RA  ixsBcTA  Loew.      Lake  Worth,  January  (Mrs.  SUwson;. 
(\\RPihiTHirnA  cTLTA   Wied.     St.   Augustine,    May,   on   Thistle; 

Omiond,  April  (Mrs.  Slosson). 
EiK<»j*TA    s4>Lii>A<;ixis    Fitch.      C/harlotte    Harbor,    March    (Mrs 

Shmon). 
N^HPii^iTA  VERXcixi.K  liOew.     Inverness,  March  19  (I^bertson). 
En-ixa  ifli'MiLtH  Ijoew.     Kev  West,  Januarv  29  (  V,  S.  Nat.  Mus.). 
Tkphritih  f!'<  ATA  Fabr.     St.  Augustine. 
Ei'AKOTA   HKLLA    lioew.     Drayton   Island,   May  9;   Tick  Island 

May  12. 
Urellia  abhtersa  ly>ew.     Key  West,   Februar}'  3  (U.  S.    Nat 

Mua.). 
I'rellia  h4 CLARIS   I»ew.     Lake   Worth,    March  (Mrs.    Slo!«on); 

lovemeiw,  March  9-22  (Robertson). 
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URELLrA  MEVAHNA  (Wftlkerj  Loew.  "The  specimen  in  the  British 
Museum  Mems  very  like  T.  »a//irU.  Ti-ypela  nnrytia  Walker. 
There  are  four  specimens  in  tlie  Britiali  Museuni,  two  of  them 
are  Clxelopsis  aenea,  and  one  of  these  bears  Walker's  label 
'uarylia,'  the  two  other  markeii  "Florida  Doubletiay'  seem  to 
be  Tephrviiola  humilU."  Osten  Saeken. 

Losch*:a  tiLABKRKiMA  Wied.     Lrike  Worth  (Mrs.  S1w«od). 
SAPHOMYZID-ffl. 

Saphomyza  RBBiNOflA  Wied,  Collected  by  Mrs.  Slosson  (Coqiiil- 
lett). 

Sapromyza  ohbbosa  Loew.     Ormond  (Mrs.  Sloeeou  ). 

PACHYtERiNA  VEKTicAi.rs  Loew.  St.  Augustiue  March;  Lake 
Worth,  January  ( Mt«.  Slossun ) :  Inverness,  March  I  Robertson). 

LAirxA>'iA  OPACA  Loew.  St.  Au^ueliiie  ;  Palntkn,  May  19 ;  Juni- 
per tVeek.  May  15, 

Lahxania  TRivriTATA  Ijoew,     Georgetown,  May  16. 

SEPSID-JE. 
Sefsib  vlt;ARiA  Walker.     St.   .\ugusliDe;  Tuverneai,  February  10 
(RolwrtfcOn). 

PIOPHILID.S1. 

Pioi-jin.A  TASEE  Liun^.     Charlotte  Harbor  (Mrs.  .'^los'on,. 

EPHYDRIDiE. 
DlCU.ETA  EIREVECAUDA  Ixew.      St.   Augiistiue. 
Ncirii'Hii.A  sp.     Orlando,  February  2'\  ( Uol)ertsonj. 
Norii'iULA  sp.      Inverue;*,  .Vjiril  (i  iRubertaoii  t. 
Paralimna  ACj'ENit[CL-i..vrA  Ijoew.      St.  Augustine, 
Psii,(H>A  Sp.      Charlotte  Harbor  fMr.'^.  Slossou  >. 
HvhuiCLJ.iA  8p.     St.  Augustiue,  March. 
Orii-nri:riA  Ti-iiKTii'i-i.ATA  Loew,     St.  .Xufrusiine.  Mnrcli. 
OniiJiKiiA    KX.Li.riA     l/*w.      Si.    Au-u-ri.u-;    liiveni.-.-.    Mar,  li 
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P.VRYDKA  sp.     Charlotte  Harbor  (Mrs.  Slosson). 

Ephydra  suhopaca   Loew.     Charlotte   Harbor,   February  (Mrs. 

Slosson). 
Ephydra  nana  Walk.     Ormond  (Mrs.  Slosson). 
Si'ATELLA  LUiJENS  Loew.     Omiond  (Mrs.  Slosson). 
C.enia  spinosa  I^ew.     St.  Augustine. 

GEOMYSIDJE. 

HKrERociiROA  ORNATA  Johusou.      Drayton  Island,  May  9. 

DROSOPHILIDiB. 

r)Ko>oPiirLA     AMPELOPHiLA    I.»oew.      St.    Augustiue ;    Ormond; 

Charlotte  Harbor  (Mrs.  Slosson). 
Dro^opiiila   QUADRiMAciTLATA  Walk.     Charlotte   Harbor  (Mrs. 

Slosson  j. 
r)Ho<!OpiiiLA  puNiTiTLATA  Loew.     St.  Augustiue,  March. 
DK()Sf)PHrLA  MACULOSA  Coq.     Charlotte  Harbor  (Mrs.  Slosson). 
Drosophila  viTTATA  Coq.     Charlotte  Harlwr  (Mrs.  Slosson). 
Drdsopiiila  uuttifera  Walk.     (Walker.) 

OSCINID^. 

Ckassiseta  FORMOSA  Jx)ew.     Ormond  (Mrs.  Slosson). 

('kAs.<isinA  costata  Iy>ew.     St.  Augustine,  March. 

HippELATEs  coxvEXUs  ly)ew.     St.  Augustine,  March. 

Om  iNi.s,  sp.     Charlotte  Harbor  (Mrs.  Slosson). 

Meucjmyza  AMERICANA  Fitch.     St.  Augustiuc. 

SipiioNELLA  ciNEREA  L(x^w.      Charlotte  Harbor  (Mrs.  Slosson). 

Chlor()J*8  pubescens  Ix)e\v.     St.  Augustine;  Orlando,   March  16 

f  Robertson). 
Chlorops  grata  I»ew.     St.  Augustine. 
C'hloroi*s  trivia  lis  I»ew.     St.  Augustine. 
Chloroi»s  ABDOMiXALis  Coq.     Charlotte  Harbor  (Mrs.  Slosson). 

AGHOMYZIDiE. 

LoBioi»TERA  ARCUATA  Locw.  (Robertson);  Ormond  (Mrs.  Slos- 
son). 

LoBioiTERA  iNDECORA  Locw.     (Rol)ertson). 

I-i<)Bioi*TERA  LACTEiPENNis  Loew.    Charlotte  Hartwr  (Mrs.  Slosson). 

Leucopis  BELLA  Loew.  Horse  Landing,  St.  John's  River,  May 
17  ;  Crescent  City  (Hubbard). 


04U  PBOCKEDlNtliJ  OK    THE   ACADEMY   HI-' 

AoKOMYZA  jucuSDA  V.  d.  Wulp.     Georgetown,  May  9. 
AuROMYZA  sKTOHA  Loew.     Palatko,  May  19. 
AuROMYZA  TEEMiSALisCoq.      Welaka,  May  9. 


LlMOJ^INA 


BOBBORIDS. 

Ai.w  Fall.     St.  AtiguBtiue 


PHOBIDA!. 
Fhoka  iNiwrisuRALiH  LoflW.    9    "  Ijoev  described  the  S  the  sexes 
vary  Id  the  color  of  tbe  tborux,  which  is  black  doreally  in  the 
S  and  wholly  yellow  in  the  9  as  in  the  European    bifolor.^' 
fCoquillett.  |     Charlotte    Harbor    (Mrs.    Slossou).     Tick 
Island,  May  12. 
Phora  FASC.iATA  Fall.     Charlotte  Harbor  (Mra.  Slossou.) 
HIPFOBOSCID^. 


Olfersia  amebk:axa  'jeach. 
Oi-FER'iiA  ap.  St.  AuguBline, 
Olfersia  sp.  St.  Augustine,  i 
Olfer-sfa  sp.     St.  Augustine, 

Genung). 
OLFEiwrA  Hp.     St."  Augustine. 


St.  Augustine,  on  the  Screech  Owl. 
1  the  While  Heron.  November  «, 
I  the  Fiah  Hawk  (F.  H.  Geuung). 
1  the  Chuck  WiU'H  Widow  (F.  H. 
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VOTES  OV  AMXRIOAV  XVCHYTBAEIDJE.    I— HEW  8PECIS8  OF  FBIDXRI- 
OIA  FEOM  THE  VICIKITT  OF  PHILADELPHIA. 

BY    J.    PERCY    M<X)RK. 

Five  i«|)ecie8  of  Friderieia  have  l)een  collected  iii  the  neighborhood 
of  I'hiladelpliia,  of  which  one  is  as  yet  insufiiciently  studied.  Brief 
(h*iK:riptioiii(  of  the  remaiuing  four  follow: 

FriderieU  loaga  n.  n. 

length,  25-30  mm.     Numl)er  of  somites,  60-69. 

Anterior  to  the  clitellum  the  seiif  numl)er  four  to  the  bundle,  the 
inner  pair  being  two-thirds  the  length  of  the  outer.  Posterior  to  the 
clitellum  the  bundles  are  constituted  of  a  single  pair. 

The  spermathec«  (Plate  XIII,  tigs.  4  and  5),  are  provided  with 
from  five  to  eight  acce8Sory  sacs  or  diverticula.  These  are  much 
f»riialler  than  the  central  sac,  around  the  base  of  which  they  are 
arranged  in  a  single  whorl,  an<l,  in  the  younger  worms  at  least, 
appn>ximated  in  pairs.  The  central  or  primary  sac  is  more  or  less 
rylindrical,  with  concave,  (as  in  fig.  4 )  or  convex  sides,  in  which 
latti^r  case  it  may  l>e  nearly  spherical.  The  stalk  or  duct  is  slender, 
and  two  or  three  times  the  length  of  the  expanded  |)ortion  of  the 
fi|M*rmatheoa;  a  few  small  unicellular  glands  cluster  alK>ut  its  mouth. 

A  (Miir  of  simple  salivary  glands  ({)epto-nephridia)  open  into  the 
iifMjphagus  in  the  fifth  somite.  In  the  examples  studied  they  were 
i|uite  unbranche<l  (Plate  XIII,  fig.  6). 

Supra-cFsophageal  ganglion  tw<vthirds  as  broad  as  long,  convex 
Itf-hind. 

The  nephridia  and  heart  were  not  studied. 

F.  longa  has  been  met  with  in  only  one  Imrality,  where  it  was  ex- 
ofHlingly  plentiful  during  the  month  of  April  of  this  year.  This  spot 
U  on  a  very  dry  bank  by  a  roadside:  the  surface  soil,  in  which  the 
mornis  were  found,  is  a  thin  layer  (»f  wo<Mi  mouhl  with  a  few 
«ii.-attt*red  leaves  which  were  not  sufficient  to  prevent  the  gmund  from 
liaking  hard  and  dry.  A  later  visit  ( in  July)  found  the  worms  in 
very  much  reduced  numbers  and  of  smaller  size.     In  movement  and 
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somewhat  in  form  this  speciee  recalls  the  nematodea.  It  poeseeeea  a 
greater  number  of  aomit«a  than  ia  uaual  in  the  genus,  and  reaches  a 
larger  size  than  any  other  Fridericia  yet  found  in  this  region.  The 
sides  of  the  aotnites,  and  especially  the  whole  surface  of  the  prostom- 
iuni,  are  plentifully  studded  with  little  rounded  glandular  knobs. 

Frideriai*  agriooU  d,  a. 

This  speciee  haa  a  length  of  20-25  mm.,  and  the  mature  worm 
65  somites. 

The  setfe  are  normally  arranged  in  fascicles  of  four  to  the  thirtieth 
somite,  posterior  to  which  only  two  persist.  Sometimes  the  numher 
ia  respectively  five  or  three  owing  to  the  retention  of  one  seta  of  ihe 
larger  outer  pair  for  a  greater  length  of  time  than  its  fellow.  This 
occurs  moat  frequently  in  the  ventral  bundles,  and  in  the  outer  half 
of  a  bundle.  The  setie  of  the  lateral  bundles  average  about  one- 
tenth  longer  than  those  of  the  ventral.  In  normal  bundles  the  setw 
of  the  inner  pair  have  a  length  of  nearly  two-thirds  the  outer. 

The  spermathecte  (Plate  XIII,  tigs.  1,  2  and  3)  are  quite  diBerent 
from  those  of  F.  longa.  The  long,  slender  stalks  are  from  six  to  seven 
times  the  length  of  the  sacculated  portion,  aud  the  whole  organ  propor- 
tionately much  larger  than  in  the  other  species  herein  described. 
The  enlarged  portion  consists  of  a  central  thick-walled  cylindrical 
region,  capped  by  a  thinner-wtilled,  more  or  lecs  conical  piece,  which 
at  its  apex  opens  into  the  cesophageal  lumen.  A  single  pair  of 
a  arise  (iji(wieiti'  to  eacli  nther  from  the  ha,<e  nl  ihe  thick- 
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The  termiDal  duct  passes  forward  nearly  to  the  septum  and  then 
beuds  sharply  backward  to  its  external  pore. 

Prominent  transverse  slit-like  dorsal  pores  begin  on  the  somite  VII. 

These  worms  are  slow  and  sluggish  in  movement,  and  rest  most  of 
the  time  coiled  up  more  or  less  tightly.  They  are  very  plentiful 
in  early  spring  about  the  lawns  and  meadows  at  Wayne,  Delaware 
County,  Pennsylvania,  where  they  are  found  most  frequently  coiled  up 
among  the  bulbous  underground  stems  of  garlic.  Later  during  the 
summer  they  become  very  scarce,  apparently  dying  off,  as  almost  none 
could  be  found  on  digging  to  a  de[)th  of  eighteen  inches,  and  they 
did  not  reappear  even  when  the  ground  was  soaked  by  prolonged 
rains. 

A  variety  of  this  species  has  the  terminal  portion  of  the  sper- 
matheca  for  a  short  distance  from  the  mouth  gland ularly  thickened, 
and  one  or  two  solid  outgrowths  alternating  with  the  accessory  sacs 
(Plate  XIII,  Fig.  3.) 

Friderioia  parva  n.  s. 

This  is  the  smallest  species  that  I  have  found.  Its  length  is 
12-15  mm.,  and  the  number  of  somites  46. 

Four  setae  constitute  a  bundle  as  far  as  the  twenty- fifth  somite, 
behind  which  there  are  only  two. 

The  spermathecse  (Plate  XIII,  fig.  10)  are  simple,  the  stalk  being 
about  four  times  the  length  of  the  sacs,  with  glandular  aggregations 
at  its  base.  There  are  no  diverticula  to  the  saccular  region,  which 
is  broadly  pyriform,  and  attached  to  the  stalk  by  its  broad  end,  the 
narrow  end  opening  into  the  oesophagus. 

Salivary  glands  (Plate  XIII,  fig.  9)  simple  and  unbranched,  with 
a  bulbous  dilatation  at  the  mouth. 

The  dorsal  vessel  arises  from  the  peri-enteric  sinus  in  somite  XVII. 

The  supra-CBSophageal  ganglion  is  oblong  ovate,  about  three- fifths 
as  broad  as  long,  with  its  greatest  width  a  little  posterior  to  the 
middle  of  its  length,  and  the  posterior  border  very  slightly  emargi- 
Hated.  Ante-septal  portion  of  nephridia  about  as  long  as  principal 
part  of  post-septal  (minus  the  terminal  duct)  and  about  one-half 
as  thick. 

Funnel  of  vas  deferens  broadly  ovoidal,  with  a  constricted  mouth; 
duct  much  coiled  and  about  9-10  times  the  length  of  the  funnel. 
Prostate  gland  flattened  globoid. 
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The  dorsal  poree  begin  on  somite  VII,  and  are  placed  id  each 
§ucceeding  somite  one-third  of  its  length  from  the  anterior  end. 

The  larger  peritoneal  corpuscles  are  elliptical,  with  a  few  small 
oil  drops  of  very  regular  size  confined  to  a  single  circle  close  to  the 
periphery. 

F.  parva  is  opaline  white  in  color,  and  the  proetomium  is  conspicu- 
ously roughened  with  rounded  glaudulor  nodules. 

This  species  is  rather  common  between  fallen  leaves  in  damp  spots 
ID  the  woods.     July. 

Fridviioia  alba  n.  b. 

Length,  15-22  mm.      Number  of  somites,  56-58. 

Setse  usually  four  per  bundle,  with  the  exception  of  two  or  three 
terminal  somites,  which  have  two.  In  certain  of  the  aut«-clitellar 
somites  five,  six,  or  even  seven,  set%  are  sometimes  present.  The 
setfe  of  the  inner  pair  in  a  bundle  of  four  are  about  three-fourths,  or 
over,  the  length  of  the  outer.     All  eelte  are  rather  long  and  slender. 

The  Bpermathecte  (Plate  XIII,  fig.  11)  are  almost  exactly  like 
those  of  the  last  species,  the  sac  being  simple,  but  rather  mure 
spherical,  the  stalk  about  four  to  five  times  its  length,  and  without 
glands  at  its  mouth. 

The  salivary  glands  (Plate  XIII,  fig.  8)  are  very  slightly  branched, 
with  only  two  or  three  branches,  and  may  possibly  be  sometimes  simple. 

The  dorsal  vessel  arises  in  the  twenty-second  somite.  The  brain  is 
nearly  oblong  and  slightly  emarginate  behind.      Dorsal  pores  begin 
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Description  of  Plate  XIII. 

All  figures  are  maguified  112  diameters. 

Figs.  1-3.  Spermathecse  of  Friderida  agricola;  1,  in  optical 
^i«ctioD,  showing  at  8  a  bundle  of  spermatozoa  projecting  into  the 
<De8ophageal  lumen;  2,  a  view  of  the  base  of  the  saccular  region,  and 
S,  the  entire  organ  of  a  specimen  of  the  variety  mentioned  in 
"Che  text 

Figs.  4  and  5.  Spermathecse  of  two  individuals  of  F.  longa  in 
1.  ateral  and  basal  views. 

Fig.     6.  Salivary  gland  of  F,  longa. 

Fig.     7.         "  **      "  F.  agricola. 

Fig.     8.        •*  '*      '*  JFl  alba. 

Fig.     9.         "  **      **  JP.  parva. 

Fig.  10.   Spermatheca  of  F.  parva. 

Fig.  11.  **  "   F.  alba. 


l-ROCEKItlNOS  OP  THE  A 


AUUIWT    6. 

*  Mk.  CiiAHLi'is  MoKKirt  ill  the  Cliair. 

Nine  peteons  present. 

Ar.iiT^T  13. 
Mh.  (.'iiARi.ts  MoitKts  in  the  Chair, 
Eight  pet^ions  present. 

A    paper  entitled   "On  the  Btatii.=  of  the   Names  Aply!.i!i  nnil 
Tethys,"  by  H.  A.  Pilshry,  waa  presented  for  ptthlicialion. 

Ar(ii-.HT  20. 
Mk.  C  Few-  Skis.s  iu  thp  Chair. 
Seven  persona  present. 

A  paper  eD titled  "Synoiwiaof  tlie  Heinhicini  of  Boreal  Ameriea." 
Iiy  William  J.  Fox,  was  [ireaenied  f»r  puhliculinn. 

Ai;<;i-^^T  27. 
Anoi.pn  \V.  Mii.[.KR.  M.  D.,  in  the  Chair. 

Fourteen  persons  present. 

Pa|(er3  nuder  the  fi)llowiiig  titles  were  presented  for  ]mliliriitioii:  — 

"  Coutrihutiona  to  the  Zoology   of  Tennessee.      Ko.  1.     Kcpliii-a 
and  .Amphihians,"  by  Samuel  N.  Kboads. 

'■  I'rfliininarv  Note  on  a  New  Alkali  Mineral,"  iiv   Wmren   M. 
Foale. 

Dr.  Charlesi  W.  Burr  was  elected  a  memher, 

Tim  following  were  ordered  li>  he  printed; — 
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ON  THE  STATUS  OF  THE  NAMES  APLTSIA  AND  TETHT8. 

BY    HENRY    A    PII^BRY. 

Iq  the  course  of  my  studies  ou  the  **  Sea  Hares,"  preliiuiiiary  to 

the  preparation  of  a  monograph  of  this  group  of  Tecti branch  Mol- 

lusks  for  the  Manual  of  Conchology.  my  attention  was  early  forced 

to  the  fact  that  in  Liunseus'  Tenth  Edition  of  the  Systems  Naturae 

the  genus  Tethys  was  proposed  for  the  animal  now  known  as  AphjBiaj 

and  included  nothing  else.     Moreover,  by  the  terms  of  the  generic 

diagnosis,  such  creatures  as  that  known  as   Tethys  in  modern  times 

are  excluded. 

In  the  Twelfth  P]dition  of  the  Systema,  Tethys  is  givftn  a  completely 
different  meaning  ;  and  the  new  term  Aplysia  (Ixiplysia)  is  brought 
forward  to  include  the  species  of  the  earlier  Tethys,  This  later 
usage  has  been  accepted  by  zoologists  until  the  present  day. 

The  question  then  arises,  shall  we  apply  to  Linnseus  himself  the 
canons  of  nomenclature  which  would  be  rigorously  enforced  were 
the  claims  of  his  successors  in  question  ?  It  is  with  a  view  to  obtain- 
ing the  opinions  of  those  who  are  expert  in  these  matters  that  we 
present  below  a  full  synopsis  of  the  literature  bearing  upon  the 
questions  at  issue. 

The  facts  in  this  case  have  doubtless  l)een  fully  unearthed  by 
many  investigators;  but  probably  believing  it  best  to  *Met  sleeping 
dogs  rest "  no  one^  has  to  my  knowledge  seriously  raised  the  ques- 
tions to  which  I  desire  now  to  direct  attention. 

• 

The  genus  Tethys  was  founded  by  Linn^  in  the  tenth  edition  of  the 
Systema  Naturae,  p.  653,  for  two  species,  thus: 

**  254.     Tethys.      Corpus    oblongum,    bilabiarum :    corpusculo 
medio  cartilagineo  oblongo.     Teiitacula  duo,  cuneiforma.     Foramina 
duo,  spirautia. 
'*  limaciua  1.     T.  auriculis  quatuor. 

Habitat  in  Oceaiw  Australia 


^Except  B.  Kergh.  who  in  Mai.  Untcrs.  I.  p.  33,  in  Sempcr's  Reisen,  2ter  Theii, 
has  made  the  bald  statement  that  Linnaeus'  earlier  Tethys  was  an  Aplysia,  but 
who  continues  to  use  Tethys  for  the  Nudibranch. 


I,  anlioe  quuifi  4  anrk 
^orpore  rubro,  margiue  luei 
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Ciir/'ii»  oblo)ii/ii) 
"  le|«.riria.     2.'  T.  c 
<luobiH 

[a]  Bond  pum    1    p.  520.      LepuB 

[h]  Bi-!L  aqiuU.  437.      Lepus  n 

[c]  Genn     aqtiat     475.     I.jepii»j    tua 
I^pus  mariuus  1 

HiifntiU  IK  M.  Mediteiranft). 

Conf.  Cobimi,.  aijii.  1.  26,/.  2,  3." 

U  will  be  DoCiced  that  the  above  deecriptioii  ofl 
tu>tliiug  diaguoHtic  of  a  species,  though  the  geniiB  i| 
As  Linn^  gives  at.  no  reference  to  earlier  writers,  ' 
no  tneauB  of  learning  what  Telhyif  limatiiia  is,  un^ 
dropped. 

Ill  the  case  of  lepiirina,  Linn£  gives  ample  i 
Bourees  whence  his  infomiatiun  was  derived,  T!u 
follows:  [a]  Gulielnii  Rondeletii,  etc.,  Libri  de  j 
etr-  ri664|.  Liber  xvii.  p.  520,  figures  an  Aplynit^i 
the  A.  fiiseutia  of  authors  (for  it  lacks  thecouspictn 
of  depilan»,  and  the  broadly  united  panipodiaof  yiu 
Nature  &  diversity  dee  poissona. 
all  plus  pres  du  naturel,  par  Pierre  Belon  du  Man! 
p.  437,  seeiiia  to  be  an  undeterminable  epeeieB  of  ' 
from  the  Cyclades.  known  to  Belon  through  the  nni-i 
{c]  Couradi  Geeneri    medici  Tiguriui  Historite   Ani 
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■--I  -■ 


ilCINI  OF  BOREAL  AMERICA. 
AM   .1.    FOX. 

'in*  limy  ])e  .separnteil  as  follows:  — 

;  V  arriiato. 

■::ii  palpi  foil  1 -join tt'd.  Middk*  seg- 
rnprt'HHed  laterally  ;  last  ventrulseg- 
::unidilileH  dentate 

Bkmkiditla  Fiurni. 

'iai  pat  pi  two-jointed  ;  metatliomx 

!  r(s-;i»d  laterally  ;  last  ventral  ft»eg- 

!ii;mdililes dentate  .  Hkmbkx  Fal»r. 

i:il  palpi  one-jointed  ;  nietathorax 

III  lit  mft€.c  ;  mandibles  not  den- 

....  MlCKOIiKMUKX  I'ait. 
..il'tiini. 

ilpi  four-jointed:  anterior ocel- 

•I't MoNKiuLA  I^atr. 

ii    palpi  one-jointed;    anterior 

•ill.-f  long,  reaching  the  hin<i 

Stkmolia  Sav. 

• 

;  Mlirohfmbejc  as  a  gen  us, 
•  rcssiHictive  tliree-and  one- 
I    as  nnieli   as  that   genus 


:  V,  p.  288,  17sj». 

.      I,  p.  Vl'l,  1S74. 

:.ssT. 


. .  I  gs  smoky  .1  .  .  j'*»ftif  us. 
I ongly  marked  pyuridial 
.  lnK»*  flcarwly  smoky  :; 
tiiigly  marked  pygidial 

4 

lie  lateral  ridge  present. 

.     .     .     - o 

ie  of  ridgeH  .   .    (> 
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Tenlaeula  quatuor,  aiiterius  siCa. 
"depilaiie.     1.     LAi'LVKiA. 

%«/.  Xat.  10.  p.  K53.     Tellij-s  iih.aciua. 

Hoitd.  piifc.  1.  p.  520.      Le|)U!<  luarhms. 

Ct'eait.  uqitat.  475.     Lepus  titaritiiii'  Koiiilele.lii. 

Bohmh.  mar.  3.  /.  1.  2.  3.     I^riieu  ./i-o/./i.'-r. 

Seb.  MUX.  ;j.  /.  1,/.  K  9. 

ff'tbiiiil  ill  M.  MediterrHweii;  nHyn'e  depiUiiiif  laclii. 

fB.  51. J  J'oetidlKnima  'id  imimHim  iiftjue." 

The  description  of  ihe  );etjus  is  iinplied  tnr  tlie  8|)ecies  depilatiii, 
Hiiil  it  is  also  said  to  be  the  Tffhijs  Umaciva  of  rlie  Tenth  Edition.' 
Th(!  second  reference  is  to  tlie  same  figure  of  Roudeiet  formerly 
cited  for  Tefhyt  leporiiiu.  The  third  reference  repeats  the  earlier 
citntioii  to  Gesner,  with  the  .same  mistake  as  to  the  page.  The  fourth 
rcf'ereiite  is  to  the  excellent  figure  of  Bohadsch's  Lenieu,  represent- 
ing iinmistakaMy  the  A/ilynia  depi/iiiin  of  nuthora.  The  reference  to 
Seba  ia  less  hujipy,  the  tigures  l>eiug  too  ambiguous  for  certain 
detenniualiou.  It  is  perfectly  evident  that  Linnaeus'  f^eneric  char- 
HCters  of /j<(/f^yHii(  were  derived  from  Bohadsch's  work;  and  as  the 
Itest  figures  are  from  the  same  source,  the  traditional  identification 
of  dff/ii/niii  is  fully  sustained. 

Summary. — From  the  foregoing  facts  it  would  appear  that  1 1) 
the  generic  name  Telht/s  Linn.  1758,  must  replac«  Aplysia  and 
Lapli/sin  Una.  1707.  And  (2)  as  a  substitute  for  TethysIAna.  1767 
not  175S,  we  will  probably  be  compelled  to  adopt  either  one  of  the 
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STN0PSI8  OF  THE  BEMBICIKI  OF  BOREAL  AMERICA. 

BY  WILLIAM  J.    FOX. 

The  genera  composing  this  Trihe  may  be  separated  as  follows:  — 

-Anterior  ocellus  linear,  transversely  arcuate. 

Maxillary  palpi  six-jointed,  labial  palpi  four-jointed.  Middle  seg- 
ment excavated  |x>«teriorly,  compressed  laterally  ;  last  ventral  seg- 
ment ( $ )  with  three  spines  ;  mandibles  dentate 

BEMBIDULABurm. 

Maxillary  palpi  four-jointed,  labial  palpi  two-jointed  ;  metathorax 
jflat  or  convex  behind,  not  compressed  laterally  ;  last  ventral  seg- 
ment ( $ )  with  a  single  spine;  mandibles  dentate  .  Bembex  Fabr. 

Maxillary  palpi,  three-jointed,  labial  palpi  one-jointed ;  metathorax 
and  last  ventral  segment  ( ^ )  as  in  Bembex  ;  mandibles  not  den- 
tate     MiCKOBEMBEX  Patt. 

Anterior  ocellus  elliptic,  round  or  reniform. 

Maxillary  palpi  six-jointed,  labial  palpi  four-jointed;  anterior  ocel- 
lus round  or  reniform  ;  niaxilhe  short Moneditla  Latr. 

Maxillary  palpi  three-jointed,  labial  palpi  one-jointed  ;  anterior 
ocellus  longitudinally  elliptic;  maxilhc  long,  reaching  the  hind 
coxfe Steniolia  Say. 

In  the  above  table  I  have  considered  Microbeinbex  as  a  genus, 
notwithstanding  my  former  views.  In  the  respective  three-and  one- 
jointed  palpi  it  differs  from  Bembex  al)0ut  as  much  as  that  genus 
does  from  MonMula, 

BEMBIDULA  Barm. 


Beni()ex  Olivier  (in  pt.),  Kncycl.  m^hod.,  IV,  p.  288,  1789. 
Bembidula  Burmeister,  Bol.  Acad.  Cordova.  I,  p.  122,  1S7 
Monedula  Cresson  (in  pt.).  Synopsis,  p.  116,  188: 


FEMALES. 

Posterior  coxie  unarmed 2 

Posterior  eoxte  strongly  dentate  beneath  (wings  smoky)  .   .  fodieits. 

2.  Last  dorsal  abdominal  segment  without  a  strongly  marked  f >ygidial 

area,  the  lateral  ridge  feeble,  if  present ;  wings  scarcely  smoky    8 

Last  dorsal  abdominal  segment  with  a  strongly  marked  pygidial 

area,  the  lateral  ridges  strong 4 

3.  Last  dorsal  segment  of  abdomen  with  the  lateral  ridge  present. 

but  weak  and  short o 

Last  dorsal  segment  of  abdomen  without  any  trace  of  ridges  .   .    6 
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4.  Ijegs  ferrugiotius  ;  wJDgH  tolerably  Bmoky  ;  abdomioRl  marke  not 
very  bruad  and  widely  separated  iuteroally ;  lueaopleutte  black 

capiioptera. 

LcKtt  yeltuw ;  wlugx  scarcely  smoky ;  abdomiDat  marks  broad, 
foiniing  bandit;  lueBojileune  mure  or  1c«h  yellow pnrala. 

h.  Two  lines  on  dontulum, scutellum  anteriorly,  raetauotum  (poRtwu- 
tellum),  curved  Hue  ou  middle-cegmeut  above,  and  a  broad  Hue 
on  each  side  of  all  the  dontal  abdominal  aegmeuts,  yellowish  ; 
hiud  tibisi  striped  with  black  abo\'e ;  wingu  clear  .  .  varkyata. 
The  doreulum,  eciitellum,  nietaiiotuni,  aud  middle  seKment  (excvpt 
latero-poBterlot  augles)  blai-k,  In  rare  cat«B  only  are  theee  parts 
spotted,  and  then  only  In  a  Mlight  degree ;  fifth  and  sixth  dor»al 
abdomiual  Hegmente  black,  the  Tormer  somellmeH  sputled  iu  which 
case  the  itpots  are  widely  separated  :  hiud  tibiie  not  striped  with 
black  ;  wingsduBky,  paler  at  base  audapex  .   ,    .  quadrifaeciatn. 

6.  Lege,  antennee  in  part,  labrum  and  tip  of  abdomen  rerruglnoiis : 

clyi>euB  yellow innidia/rLr. 

Legs  black  and  yellow,  the  tibia;  in  part  and  the  tart<i  ferrugiuouH  ; 
antcuuie,  labrum  aud  the  tip  uf  abdomen  nut  ut  all  ferruginouti ; 
clypeua  black  entirely,  or  with  the  base  more  or  less  whitish 

MAi.Ii^. 

1.  I'oeterior  eoxie  unarmed 2 

"Posterior  coxse  armed  with  a  tioth  beneath." fodieiu. 

2.  I LtcJ-mcdiute  ffmora  beneath  at  the  base  drawn  out  into  a  promi- 

nent tooth 3 

Intermediate  femora  not  dentate  beneath  at  baxc,  at  theniottt  angu- 


3.  Joints  «;ven  to  ten  of  antenna;  strongly  rounded  out  beneath  . 
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iial  Hegmento,  yellowiMh :  hind  tibiie  striped  with  black  above : 

wiiigB  dear variegaifi. 

C\y\\euB  (rarely  maculated),  dorHuiuin,  Hcutellum,  nietanotum  and 
niiddle-He(pueiit  (except  latero-))OHteri<>r  angles)  black,  in  rare 
cai»e«i  only  are  these  parts  8|M>tted,and  then  only  to  a  slight  degree; 
last  two  or  three  dorsal  abdominal  segments  black,  sometimes  the 
tlflh,  or  rtfth  and  sixth  spotted,  in  which  case  the  s)M)ts  are  widely 
He|iarated  ;  hind  tarsi  not  stri(ied  with  black,  wings  a  little  dusky. 
|»aler  at  base  and  apex qu<ulr{faHcia(a. 

1.  Bembidttlm  Tmriegata  Oliv. 

Hrmhrr  variegata  Olivier.  Eiicycl.  Method.,  IV,  p.  2U2. 
^lonrtiula  dissrcta  DahllMmi.  Hytii.  Kiir.,  I.  p.  1K6. 
Mi>tttdula  striira  Spiiiohi  (in  pt. ).  <iay*s  liiKt.  Chile.  VI.  p.  315  # 

lUitibitiiila  varirKuta   IlaiHlIireh,  Sitz..  Akad.  Winsen,  Wicii.  Mutli.-tiatun^'. 
n,.^M-.  XCVin.  Abth.  1.  p.  4HH. 

iii»wor  California  ;  Albuquerque,  New  Mexico  (Coll.  Ashniead); 
found  ali-to  in  Brazil. 

8.  BembidaU  qaadrifatoiata  S:iy. 

\fouednla  ^-f'jstia/j  Say.  K\|H'd.  St.  l»et»T'H  llivvr,  11.  p.  :«iJ,    J  9 
Af  nifdN/j  Sj//t'i,  tiui'rin,  l<'<'n.  dn  KtKii^-'  Aniin..  Ill,  437. 
Hf^MihiduIa  ifuadri/asi'iata  Ilnii<lHn«4'l).  1.  v.,  p.  4112. 

<  K.NMin«  fn>m  Pennsylvania  to  Florida,  westward  to  Texa>. 

S.  BembidaU  intidiatriz  Hdl. 

fMttnrduia  z'fM/rj/is  Crestkiii  (in  pt. ).  Tr.  Am.  Knt.  So«'..  IV,  p.  '."id. 
Hi'mhtdMla  insidiatri.%'  Ilandlirsoh.  I.  c,  p.  49t,     9  $ 

Texas  and  Kentucky  i  Ilandlinti'b;.      I  have  rtH'eivc<l  a    9    from 

the  Kev.  G.  Hirknian,  «»f  Ix»c  County.  Texas.      The   <J   I   have  not 

tfe4*n.      Haudlin«ch  is  probably  ri^ht  in  assuming  that  Cressoii  con- 

fiiM**!   vfutntl'm,   iin»iilintnx  an<l   ntpnojdrra,  in    his    **  Hyinennpte ra 

r<-xana. 

4.  BembidaU  parata  I*n)v. 

.\f"Hi'dula  f*atata  I'mvanclier,  Add.  Ilyni.  (^ueb^'r,  p.  4HJ. 

California    <  Provanchcr; :     I.#os    Angeles    CCoquillett)  ;      Ctah: 

Nevada.      The  niaculation  of  thiri  s{)ei'ies  is  a  much    richer  yellow 

than  in  pentrttlU,  and  the  9  «  which  has  l>een   heretofore  unnoti(.v<l, 

in  very  much  like  the   6  ,  and  ha^  a  well  dcvelo|>ed  py^idiuni. 

A.  B«mbidaU  veiitralia  Niy. 

i/'fMt'dii/a  vr  ft  italic  Suy.  I.  r..  p  'XM\.    ^  . 
.yf'>nrduta  vrtitr tills  rn*wMHi  (in.  pt. ).  I.  ♦•..  p.  2*Ji». 
Manedtila  :fn/ftt/t\  rr«»\Hn<-hi*r.  Kaun.  Knt   « ;in..  p.  tWW.      9  ^  . 
H'-mhiduia  vrntnili\  llandlirx'h.  1.  v..  p.  -11*.'*. 

Our  most  abundant  an<l  widely  dit^tributed  s|M*<'ies.  It  in  re|iorttil 
frt»m  (.*aiiadarProvancher;,  and  I  have  Ix'fore  me  j«|KM-inu'n-  from 
Mawachusetta,  New  Jersey,  Pennsylvania,  Virginia,  Georgia,  Texas, 
Coloraiio,  California,  ()re;;on  and  other  hs^alities. 
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e.  BembldnUatpnopteTa  lldl, 

f  .Wiiiriinla  z-enlralis  CnwHOQ  |in  pt. ).  I.  i;..  p.  Sa». 
BemhiduUeapnoplera  HHndlirHch.  i.  c.  p.  4U7,  PI.  II,  f.  7. 12.    J  J. 

Gwrgiii.  KciitiK'kv  luni  Texas  (HninJlirBch).     Speritnens  in  col- 
lection from  Geiirpifl  nrirl  Tcsos,      Tin'  Kev.  f!.    Birkinan  has  sent 

•=[>eciriieris  from  Ix'c  (■"iiiHy,  Tesiif. 
T,  Berobidnia  rodieni  H<ll. 

Hfmbidula  fodirns  H:mdlir»oli,  !.<■..  p.  4K7,  I'l.  I!,  f.  14.^  ?. 

Georgia  Hurt  TexaHfHiituilirschi:    I>^  comity  (Birknian).   I  have 

not  seen  llie  S  . 

3EMBEX   KHl.r. 

Bembv.v  Kabriwiis,  SyM.  Bnt..  p,  361.  177.5. 
BtPibex  "livicr.  Eiicv.  miithwl.,  IV.  p.  3««.  ITWt, 

Btmbex-  HiUidlirHch.  Sitib.  Altnti.  Wisseii..  Wien,  Mnth  -nnliirw.  Classc  ClI. 
Ahth.  I.  p.  ass.  IJWS. 

FEMAL>>I. 

Iiiiliruiu  luuuUy  with  adi^itiiii'I  trani^verse  ImprexHJun;  Htxth  durHul 

HfKineiit  coarsely  wrinkled  lon^iitudindll.v 2 

Luliriim  not  impren^'d  ba><iili}-;  nixlh  dorfid  »«(;nient  tnoru  or  lees 

punftnrtd,  nirely  wrinkled 3 

2.  Mandi)>lei>,  tuberclwand  fort  |wrt  of  set-ond  dunal  aegment  not 

yellow Beifraj/Fi. 

MaiidlbltHnjedlal)y,Hpoton  tutiert-ler'and  anterior  portion  ofxecond 

domal  Begnient,  yellow iiim{/iiU, 

H.  WlngadiBtlnttlv  infuHcated  medially  ,   . .4 

WingB  clear  throughout ■> 

A.  (Jrealer  |)art  of  pro-  and  me»opleiirie  and  Bides  of  middle  segment, 
ely)ieiiH  entirely,  Htden  ordorHuUim.Hcuti-llnni  and  metanotum  In 
)mTt  ■AH'\  liynucirt'iilar  Hue  on  npynr  mirru^'eiif  middlf  st'gineTLl. 
:  miirkingst  ofalKlunien  dorstilly,  l)n>;]d,  all  miited 
•_  greater  jjortion  of  dortuil  surfat'e: 
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7.  Thorax  entirely  black,  including  the  sides;  ^abdominal  spots  small, 
widely  separated,  the  fifth  and  sixth  segments  not  spotted. 

cinerea. 

Thorax  more  or  less  yellow  on  the  sides 8 

8.  Mesopleune  spotted 9 

Mesopleurte  not  spotted Spirtolce, 

9.  Clypeus  entirely  yellow  ;  form  elongate 10 

Clypeus  with    two  black  spots  basally;   form  shorter  and 
more  robust texana, 

10.  Markings  of  abdomen  narrow,  separated  within  ;  mesopleurte 

with  two  small  spots.    . :  amoena. 

Markings  of  abdomen  broad,  united  within;  mesopleura?  with 

a  large  spot  covering  about  half  its  area conncxus. 

11.  Thorax  at  the  most  clothed  with  a  thin,  pale  pubescence, 

more  or  less  yellow  on  the  sides * 12 

Thorax  densely  pruinose,  not  spotted  on  sides;  markings  of 
abdomen  broad,  united  internally,  greenish- white     .   .  pruinosa. 

12.  Dorsulum    and    abdomen  densely  clothed  with  pale  pubes- 
cence, that  on  abdomen  shortest troglofJyttS' 

Dorsulum  clothed  with  pubescence  on  anterior  portion  only,  that 
on  abdomen  not  dense,  but  rather  Indistinct Himiians, 

13.  Clypeus  with  two  black  spots  basally texana  * 

Clypeus  entirely  yellowish 14 

14.  Yellow  on  dorsulam  forming  a  U,  as  in  Monedulaformosa;  sixth 

dorsal  segment  somewhat  wrinkled U-f^eripta, 

Yellow  on  dorsulum,  if  present,  in  the  shape  of  short,  parallel 
lines  or  spots;  sixth  dorsal  segment  punctured 15 

15.  Markings  of  ventral  abdominal  segments  forming  broad,  non- 
interrupted  bands;  eyes  strongly  diverging  beneath. 

occideutalis. 

Markings  of  ventral  abdominal  segments  small,  widely  inter- 
rupted, or  connected  by  a  narrow  apical  line 16 

16.  Thorax  densely  pruinose,  not  spotted  on  the  sides;  markings  of 
of  abdomen  broad,  united  internally,  greenish  white  .  pruinosa. 
Thorax  at  the  most  clothed  with  a  thin,  pale  pubescence,  more 
or  less  yellow  on  the  sides 17 

17.  Fore  coxae  and  greater  part  of  sides  of  thorax,  black, 

, troglodyteJi, 

Fore  coxte  and  greater  part  of  sides  of  thorax,  yellow  ....  Sai/i.^ 


*  This  form  of  texana^  having  the  middle  segment  maculated  above  is 
unknown  to  me. 

'  According  to  Handirsch's  description,  the  dorsulum  of  troglodytes  is 
spotted  medially.  The  specimens  before  me  do  not  show  this  character,  differ- 
ing in  that  respect  from  Sayi^  which  has  two  central  and  a  posterior  yellow  spot. 

25 
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MALES. 

Labnim  baauUy  with  a  diatfnct,  traueverae  Impreeeion 2 

Labrum  uot  tiupreseed  basally H 

2.  Clypeus  entirely  or  in  greater  part  black;  sixth  dorsal  s^iuent 

spotted      Belfragt-i. 

Clypeus  entirely  yellow;  sixth  dorsal  segment  rarely  spotted. 

3.  lutermediate  tarat  short,  not  longer  than  their  tibiie;  thorax  en- 
tirely black;  dorsal  segments  1-3  with  a  small  lateral  ipot  ouly. 


Intermediate  tarsi  louger  than  their  tibite;  thorax  moreor  less  yel- 
low ;  abdomeu  usually  with  prominent  maculations 4 

4.  Seven  th  ventral  segment  apically  produced  into  a  spine  (interiuedi- 

ate  titiiK  not  serratel 5 

Seventh  ventral  segment  otherwise  formed 6 

5.  Itlarkings  bright  yellow,  those  on  ventral  segments  of  abdomeu 
broad,  continuous;  spine  of  tteventh  ventral  segment  pointed  at 

a|wx occide  II  talis. 

Markings  greenish- white  those  on  ventral  abdominal  segments 
broad  at  the  aides  only,  connected  by  a  narrow  apieal  line  ;  spine 
of  seventh  ventral  segment  bifurcate  at  apex pminosa. 

6.  Antennal  joints  not  dentate  or  spinose  beneath T 

Anteunal  Joints  more  or  less  dentate  or  spinose 8 

T.  Intermediate  femora  serrate  beneath  ;  middle-segment  never  yel- 
low above;  met^opleure  with  a  amall  yellowish  spot;  abdomen 

tolerably  hairy iKxai'a. 

Intermediate  femora  unarmed;  middle-a^ment  usually  with  a 
semicircular  yellow  line  above,  and  the  mesopleurm  generally 
with  a  large  spot ;  abdomen  very  hairy troglodyUn. 
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12.  Thorax  rather  densely  clothed  with  long  cinereous  pubescence  ; 
femora  about  equally  black  and  yellow  ;  markings  of  abdomen 

usually  greenish-white  or  pale  yellow Spinolce, 

Thorax  not  densely  clothed  with  pubescence ;  femora  entirely 
yellow,  more  rarely  black  at  extreme  base;  markings  bright 
yellow  (markings  of  thorax  variable) nubilipennia, 

13.  Flagellum  entirely  black ;  form  large  and  robust  .  .  nubUipenrm. 
Flagellum  pale  beneath  ;  form  smaller  and  less  robust ;  stipes  of 
genitalia  as  in  fig.  1,  Plate  XIV simUaiia, 

1.  Bembez  amoBna  Hdl. 

Bembex  anicena  Handlirsch,  Sitz.  Akad.  Wien.,  Math.-naturw.  Classe,  Abth. 
I,  CXI,  p.  769.     ^  9  ,  PL  I,  f.  32;  PI.  VI,  f.  31. 

Illinois  (Handlirsch);  Colorado;  British  Columbia  (Handlirsch); 
California;  Nevada;  Utah  and  Lower  California. 

This  species  is  the  lucce  of  Cresson,  which  was  never  described. 
The  abdominal  markings  are  extremely  variable,  in  some  specimens 
being  almost  entirely  wanting. 

2.  Bembez  Belfragei  Cress.  • 
Bembex  Belfragei  Cresson,  (in  pt.),  Pr.  Am.  Ent.  8oc.,  IV,  p.  220,  $ . 
Bembex  Cressonis  Handlirsch,  1.  c,  p.  792,  $  9»'I*^'  V,  f.  6. 

Texas.  Cresson  confused  two  species  in  his  description  of  this 
species  and  Handlirsch,  unable  to  decide  from  it  which  form  should 
be  called  Belfragei^  gives  them  both  a  new  name.  I  have  Cresson's 
ty(>e8  before  me  and  find  that  the  specimen  on  the  original  label  to  be 
Cressonis  Handlirsch.  Judging  from  this  and  from  the  fact  that  all 
the  Cressonis  are  from  Texas,  while  on  the  contrary  the  other  form 
is  from  Greorgia  and  Florida,  I  would  place  Cressonis  as  a  synonym 
of  Belfragei.  There  is,  of  course  some  doubt  whether  this  is  the 
proper  course  to  pursue  in  the  matter,  but  I  think  the  facts  cited 
above  are  sufiScent  to  justify  this  action. 

8.  Bembex  iniignii  Hdl. 
Bembex  Belfragei  Orea&oxi  (in  pt.),  1.  c,  p.  220.  $ , 
Bembex  insignis  Handlirsch,  1.  c,  p.  793,  ^  J,  PI.  II,  f.  7;  PI.  VI,  f.  32. 

Georgia,  Florida  (C.  W.  Johnson). 

4.  Bembex  SpinolsB  St.  Farg. 

r  Bembex  fasciata  Fabricius,  Syst.  Piez.,  224, 1804. 
Bembex  Shinolte  Lepeletier,  de  St.  Fargeau,  Hym.,  Ill,  277. 
Bembex  fasciata  Dahlbom,  Hym.  Eur.,  I,  487,  9  . 
Bembex  Spinolce  Handlirsch,  1.  c,  p.  825. 

Occurs  throughout  the  United  States  and  has  been  known  to 
American  students  as  fasciata  Fabr.,  but  as  Handlirsch  points  out 
Fabricius'  description  applies  equally  well  to  other  species  of  the 
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genus  and  therefore  it  iB  impossible  to  identify  the  true  faxeiata,  with- 
out comparison  with  the  type.  Cresson's  Uxaiia  fits  Fabricius'  des- 
cription as  well  as  does  SpiiioUe.  As  I  bave  pointed  out  elsewhere,  it 
would  have  been  better  to  have  retained  our  commun  species,  for  years 
known  to  American  students  asfateiata,  as  that  species  than  to  have 
changed  it  at  so  late  a  date.  This,  of  course,  is  only  a  matter  of 
opinioD,  and  some  day  the  name  will  be  set  right,  provided  the  type 
of  Fabricius'  spedes  is  iu  existence;  otherwise  we  will  have  another 
name  to  add  to  the  list  of  unidentilied  species. 

The  amount  of  yellow  on  the  protborax  varies  in  Spinola.  I  bave 
seen  uo  i  'a  (in  a  series  of  specimens)  having  the  stipes  of  genitalia 
as  figured  by  Handlirscb.  While  the  form  varies,  as  is  stated  by 
that  author,  it  is,  as  a  rule,  but  little  different  from  that  shown  in  fig. 
2,  Plate  XIV.     The  description  of  fasciata  Fabr.,  is  as  follows: 

"  B.  clypeua  xntegro,  abdomine  atro  fasciis  glaucis  luna^s.  Hab.  in 
Carolina,  Mus.  Dora.  Bosc.  • 

Summ'a  affinitas  B.  rontniite.  Antennae  nigne,  primo  ardculo 
subtus  flavo.  Caput  nigrum,  cinereo  villosum,  clypeo  conico,  flavo, 
integro.  Thorax  niger,  cinereo  tomentoeus  margine  aotico  tenuis- 
sime,  puncto  sub  alls  alioque  pone  alas  glaucis.  Abdomen  atrum 
s^mento  primo  fascia  interrupta.  reliquis  fascia  e  lunulis  duabus 
connatis  glaucis.  Pedes  flavi  femoribus  basi  nigrie." 
S.  BsmlMz  limilani  n.  ip.    Plate  XIV,  (.  I. 

9  . — Black;  head,  thorax,  dorsulum  and  scutellum  excepted,  and 
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more  strongly  punctured;  wings  hyaline,  nervures  pale  testaceous. 
Length  14  mm. 

$  . — Ck)lored  and  marked  as  in  the  9  ;  joints  5-8  of  flagellum 
dentate  beneath;  medial  femora  serrate  beneath;  second  ventral 
segment  carinated  down  the  middle,  the  sixth  armed  with  a  strong 
tooth;  stipes  of  genitalia  as  in  fig.  1,  PI.  XIV.     Length  14  mm. 

Las  Cruces,  New  Mexico  (Cockerel  1)  August  14.  Resembles 
Spinolce  but  differs  in  the  thoracic  markings,  not  hairy  dorsulum,  etc. 

6.  Bembez  Sayi  Cress.     Plate  XIV,  f.  4. 

Bembtjr  Sayi  Cresson,  Proc.    Ent.  Soc.,  Phila.   IV,   p.  467,   9  ;  Handlirsch, 
1  c,  p.  877. 

Colorado;  Kansas  (Snow);  Cypress  Mills,  Texas  (Ashmead);  Illi- 
nois. Resembles  texana  but  differs  by  having  the  dorsulum  and  mid- 
dle-segment above  maculated  and  by  clearer  wings.  The  ^  is  as 
follows :  $ . —  Inner  and  posterior  orbits,  clypeus,  labrum,  spot 
between  antennae,  and  another  before  the  anterior  ocellus,  scape  be- 
neath, mandibles  except  apex,  prothorax  particularly  on  the  sides, 
large  irregular  spot  on  mesopleurse  and  another  on  the  metapleurse  and 
sides  of  middle-segment,  two  short  parallel  spots  on  dorsulum  ante- 
riorly, a  line  at  the  sides  near  the  teguhe,  sometimes  a  lateral  spot 
on  the  scutellum,  spot  on  fore  and  medial  coxae,  femora  except  at 
base  and  a  line  on  hind  pair,  tibiae  except  a  line  on  anterior  pair, 
tarsi  except  claws,  two  spots,  widely  separated  on  first  dorsal  seg- 
ment, broader  spots,  narrowly  separated  and  sometimes  each  in- 
cluding a  black  spot  on  second,  strongly  sinuated,  narrowly  separ- 
ated marks  on  segments  3-6,  spot  on  seventh,  large  lateral  spots  on 
second  ventral  sometimes  united  into  a  band,  and  smaller  spots  on  the 
remaining  s^ments,  yellow;  flagellum  yellowish  testaceous  beneath; 
head,  thorax,  and  abdomen  with  cinereous  pubescence,  short  and 
rather  sparse  on  abdomen;  wings  hyaline,  nervures  pale  testaceous; 
joints  6-8,  or  9,  of  flagellum  dentate  beneath ;  middle  femora 
beneath  serrate;  middle  segment  strongly  impressed  down  the 
middle;  second  ventral  segment  with  a  large,  strongly  curved  tooth 
or  hook;  sixth  ventral  with  a  strong  tooth;  stipes  of  genitalia  as  in 
fig.  4,  PL  XIV.  Length,  13  mm.  The  three  males  before  me 
have  no  yellow  on  the  upper  surface  of  middle  segment  and  a  female 
from  the  same  locality  has  but  a  slight  trace  of  yellow  on  the  part 
mentioned. 
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T.  Bambaz  tszana  Cress. 
Bembex  lexana  Cressoii,  Tran 
Bembex  texana  Handlirach.  I. 

Texas;  Georgia;  Florida;  Carolina  aud  Kentucky  (Handlirsch). 

8.  Bembsz  troglodrtsi  Hdl, 

Bembex  troglodytes  Handlirach,  I.  c,  p.  829.  PI,  11,  f,  29,  J  J 
Mexico  (Handlirech);  Texas;  JacksoDville,  Florida  (Ashmeadj. 
The  S  of  this  species  resembles  that  of  the  iSnyi  to  some  extent, 
but  abdomen  is  more  hairy  and  the  anteunce  not  dentate.  In  hia 
description  of  this  species  Handlirech  states  that  the  antennte  are  not 
dentate,  while  in  the  synoptic  table  at  the  end  of  bis  work  they  are 
stated  to  be  just  the  contrary. 

9.  Bemb«z  eonnszni  n.  sp.    Plate  XIV,  f.  3. 

9 , — Black;  head  and  thorax  with  cinereous  pubescence,  thai  on 
dorsulum  short;  with  exception  of  the  first  dorsal  segment  the 
abdomen  is  almost  naked,  being  very  sparsely  clothed  with  a  short 
pubescence;  inner  and  posterior  orbits,  spot  between  aot«nuie  and 
another  before  the  anterior  ocellus,  clypeus,  labrum,  mandibles 
except  apex,  scape  and  flagellum  beneath,  sides  of  protfaoraz,  large 
spot  on  mesopleune  anteriorly,  metapleurse,  greater  part  of  sides  of 
middle  segment,  t^ulat  more  or  less,  spot  on  fore  and  medial  cox^ 
femora  except  a  line  above,  tibiie  except  small  spot  within  on 
anteriors,  tarsi  except  claws,  large  spots  on  first  segment,  interrupted 
internally,  broad  bands  or  segments  2-6,  whose  anterior  margin  is 
strongly  siouated,  that  on  segment  5  slightly  interrupted  medially. 
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on  apical  portion;  stipes  of  genitalia  as  in  fig.  3,  Plate  XIV.    Length 
16  mm. 

Utah.  Its  large  size,  thoracic  markings,  and  broad  markings 
of  alxlomen  serve  to  distinguish  this  species.  The  stipes  of  the  $ 
genitalia  is  different  from  that  of  the  other  species. 

10.  Bembez  oinerea  Hdl. 

Bembex  cinerea  Handlirach,  1.  c.  p.  837,  PI.  II,  f.  34,  PI.  Ill,  f.  29,  f  ^ . 

I  have  only  seen  this  species  from  Georgia,  the  type  locality. 
When  viewed  from  above  the  males  appear  to  have  the  abdomen 
entirely  black,  but  when  held  a  little  on  the  side  the  small  lateral 
spots  are  seen. 

11.  Bembez  nubilipennis  Cress. 

Bembex  nubilipennis  CressoD,  Trans.  Am.  Ent.  Soc.  IV,  p.  218,  $  9  ;  Hand 
lirscb,  1.  c,  PI.  II,  f,  38,  PI.  VII,  f.  25. 

Texas;  Louisiana;  Illinois,  and  Missouri  (Handlirsch);  Kansas; 
Nebraska;  Colorado. 

10.  Bembez  pminosa  n.  sp.    Plat€  XIV,  f.  6. 

9 . — Black,  the  head,  thorax  and  first  segment  of  abdomen 
densely  clothed  with  a  pale  grayish  pubescence,  the  abdomen  with  a 
thin,  appressed  pubescence;  inner  and  posterior  orbits,  spot  between 
antennae,  scape  and  flagellum  beneath,  clypeus,  labrum,  mandibles 
except  apex,  narrow  line  on  pro-  and  metanotum,  line  on  hind 
margin  of  scutelluro,  sometimes  wanting  or  represented  by  a  lateral 
spot  only,  curved  line  on  upper  surface,  and  a  spot  on  sides  of 
middle  segment,  either  of  which  or  both  may  be  absent,  sides  of  pro- 
thorax,  in  part,  rarely,  femora  except  heavy  line  above  and  some- 
times the  base  beneath,  tibiae  entirely  or  with  a  dark  spot  internally, 
and  tarsi  yellowish;  dorsal  segments  1-5  of  abdomen  with  a  broad, 
uninterrupted  band,  and  a  spot  at  each  side  of  ventrals  2-5,  greenish- 
white;  wings  hyaline;  eyes  diverging  beneath.     Length  17-18  mm. 

^. — Similar  in  coloration  to  the  9^  except  that  the  last  dorsal 
segment  is  spotted;  joints  6  and  7  of  flagellum  slightly  dentate; 
medial  femora  hot  serrate,  entire;  second  ventral  segment  not  dentate 
or  tuberculate,  the  seventh  with  two  short,  somewhat  parallel 
carinse,  eighth  produced  into  a  bifurcated  spine  at  apex;  stipes  of 
genitalia  as  in  fig.  6,  Plate  XIV.     Length  17-18  mm. 

Oregon;  Kansas;  Texas;  Camden  county,  New  Jersey  (July  22). 
This  is  easily  distinguished  by  its  markings  and  male  characters. 
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18.  Bembes  ooetdsnUlit  Foi. 
Bemiex  ocddenlalis  Poi.  Proc.  Cal,  Acad,  Sci.  (2),  IV,  p,  10,  ?  J  ;  H»nd- 
lirsch.  I.  c.,p.  968,  pi.  in,  f.  13;  pi.  VII.  f.  38. 

Lower  Californm  ;  California,  Nevada,  Las  Crucea,  New  Mexico 
(CoclterellJ.     The  ventral  abdomiaal  eegmente  iu  thie  species  are 
broadly  banded  with  yellow. 
14.  Bambes  IT-iaripU  n.  sp.    Plate  XIV  ,  f,  9,  9. 

9  .  Black  ;  head  and  thorax  clothed  with  a  tolerably  dense,  long, 
yellowish  pubescence  \  abdomen  with  a  short,  ^parw  pubescence  ; 
inner  and  posterior  orbits  broadly,  spot  between  antennEe,  scape  and 
flagellum  beneath,  clypeus  except  a  large  central  spot,  labruni 
mandibles  except  apex,  prothorax,  meso-and  raetapleur«  and  sides 
of  middle-segment  entirely,  large  U-shaped  mark  and  lateral  line  on 
dorsulum,  line  on  sculellum  and  metauotum,  cnrved  line  on  middle- 
segment,  posterior  face  of  the  latter  toward  the  sides,  all  the  coxse 
more  or  lees,  femora  except  a  stripe  above,  tibite  except  an  internal 
spot  tarsi,  two  large  sinuated  spots  on  dorsal  segments  1-4,  almost 
united  within,  three  spots  on  segment  5,  segment  6,  and  all  the  ven- 
tml  abdominal  s^ments  more  or  less,  the  spots  on  segments  3-5 
smalleet,  yellow;  wings  hyaline,  nervures  and  stigma  dark  testaceous; 
eyes  diverging  a  little  l>eneath  ;  second  ventral  segment  finely  and 
closely  punctured  throughout ;  first  trans  verso- cubital  nervure  but 
slightly  bent.     Length  18  mm. 

S  ■ — Colored  and  marked  like  the  9  except  that  the  front  of  the 
bead,  thorax  except  above,  legs  and  the  first  four  ventral  abdominal 
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MICBOBEMBEX  Patton. 

Microbembex  Patton,  Bull.  U.  S.  Geol.  Survey,  V,  364, 1879. 
Bembex  (in  pt.)  Handlirech,  1.  c.  p.  660,  1883:    Fox,  Proc.  A.  N.  S.  Pbila. 
1894,  p.  303. 

Microbembex  monodonta  Say. 

Bembex  monodonta  Say,  Exp.  St.  Peter's  River,  Api)endix,  p.  335. 
Bembex  ciliata  Lepeletier  de  St.  Fargean,  Hym..  Ill,  279,  $  , 
Bembex  argenti/rons  Cressou,  Proc.  Ent.  Soc.,  Phi.la.,  IV,  p.  141,  J  <y  . 
Microbembe.x  monodonta  Patton,  1.  c,  p.  364. 
Bembex  monodonta  Handlirsch,  1.  c,  p.  882. 

Occurs  throughout  the  United  States  and  extends  to  Guatemala. 
In  the  ^  the  markings  of  the  abdomen  are  extremely  variable  ; 
and  I  have  a  specimen  before  me  in  which  the  abdomen  is  entirely 
yellow. 

MONEDVLA  Latreille. 

Monedula  Latreille,  Hist.  Nat.  des  Insects,  III,  345.  1802. 
Stictia  lUiger,  Faun.  Etrusca,  Ed.  2, 285,  1806. 

Monedula   Handlirsch,  Sitz.  d.   k.  Akad.  Wissensch.   Wien.  Matb.-naturw. 
(nasse,  XCIX.  Abtb.  I,  77.  1890. 

Females. 

Second  ventral  abdominal  segment  a  little  prominent  and  truncate 
basally;  anterior  ocellus  round,  not  placed  in  a  pit '1 

Second  ventral  abdominal  segment  nut  prominent,  flat;  anterior 
ocellus  reniform,  placed  in  a  strong  pit 3 

2.  Sides  of  thorax  almost  entirely,  four  longitudinal  stripes  on  dorsu- 

lum,  line  on  scutellum  and  metaiiotum  and  a  curved  one  on 
middle  segment,  yellowish;  femora  yellow  with  a  dark  Htrii)e 

alx)ve signata. 

Sides  of  thorax  except  tubercles  and  lateral  angles  of  middle  seg- 
ment, black;  dorsulum  with  a  yellow  spot  near  the  tegular  only, 
the  scutellum  with  a  small  lateral  spot;  middle  segment  w  ith 
or  without  a  curved  yellow  luie Carolina. 

3.  Dorsulum  with  a  U-shaped  yellow  mark  (pulvilli  large  and  dis- 

tinct)    4 

Dorsulum  at  the  most  with  two  longitudinal  yellow  marks  ...  5 

4.  Length  16-22  mm.;  eyes  converging  above;  abdomen  about  equally 

yellow  and  black spedosa. 

Length  10   mm.;   eyes  not  converging  alx)ve;   abdomen  almost 

entirely  yellow scitula^ 

6.  Pulvilli  large  and  distinct b 

Pulvilli  small,  indistinct 10 

6.  Head  small,  narrower  than  thorax  (head  and  thorax  more  hairy 
than  usual;  no  marks  on  dorsulum  or  mesopleurae;  markings 

pale  yellow emarginata. 

Head  as  usual,  as  wide  as  thorax 7 
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7.  Anterior  wings  reaching  beyond  the  third  abdominal  segment  .  8 
AnteticiF  ningrt  not  reaching  beyond  the  third  abdomiual  segment 

9 

8.  Thorax  on  eidea  and  beneath  almost  entirely  yellow,  the  greater 

part  of  abdomen  of  that  color;  median  and  bind  tarul  aa  usual; 
tborox  not  much  narrowed  posteriorly.    Length  13  turn. 

tenuicomis. 

Thorax  on  aidea  and  beneath  more  or  lew*  black;  the  eegments  or 
abdomen  about  e<iually  yellow  and  black;  median  and  hind 
tarsi  aomewhat  flattened,  the  la»t  joint  larger  than  usual; 
thorax  dietinctly  narrowed  posteriorly.     Length  11-12  mm. 

9.  Length  12-lamm.;  meeoeternum  ill  greater  part  black;  front  and 

vertex  clothed  with  long,  pale  grayish  hair;  punctuation  of 
dorsulum  very    dense,  almost  granular;  fasciie    of  abdomen 

deeply  emarglnate  anteriorly pKlifroiw. 

Length  9  mm.;  mesoeternum  almost  entirety  yellow;  front  and 
vertex  with  sparse,  rather  short,  pale  hair;  punctuation  of  dor- 
sulum distinct;  fascite  of  alidomen,  the  first  excepted,  scarcely 
emargioate exiffua. 

10.  No  yellow  on  dorsulum  medially  or  on  middle  segment;  first 

dorsal  abdominal  segment  with  a  lateral  spot,  the  fascite  on  the 
following  segments  interrupted  medially;  wings  fusco-hyaliue. 

iPTToia. 

Dorsulum  medially  and  middle  segment  above  spotted;  all  the 
dorsal  abdomiual  segments  (except  the  last  in  one  species)  with 
a  continuous  fascia;  wings  hyaline 11 

11.  Clypeus  entirely  and  a  large  spot  on  mesopleune  as  well  as  greater 

part  of  femora,  the  tlbite  and  tarsi  entirely  and  a  fascia  on  all 
the  ventral  segments  and  apex  of  last  dorsal,  yellow. 
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3.  Fint  joint  of  medial  tarRi  eun-ed 4 

Fi rat  Joint  of  medial  turni  not  oun'ed 12 

4.  Medial  femora Herrate or  carinate  l>eneath,  or  brondl y  eniarginate  5 
Medial  femora  8m(X>th  Iwneath 11 

5.  Kighth  ventral,  with  a  dincul  Hpinc 6 

Hiffhth  ventral,  without  a  dincal  spine 8 

H.  A|)ii*al  joint  of  fore  tarni  greatly  enlarged  ;  fore  femora  flattened 

\Heeond  ventral  Hegment  unarmed) Mptriwa, 

Apiiral  joint  of   fore  tarni  not  enlarged  ;    fore  femora  not  flat- 
tenetl 7 

7.  **  SeiHind  ventral  segment  flat  and  unarmed  ;  pulvilli  Kcart-ely  dis- 

cernible.**      Hrrnta. 

Se<H>nd  ventral  segment  with  two  approximate  tul>oreleH  near 
}HiHterior  margin  ;  pulvilli  distinct <  tnnrsfinata* 

8.  ^9eoond  ventral  segment  tulKjreulate 9 

Hecond  ventral  Hat,  not  tuL)erouiate  (meMij^leune  and  niiddle-t«eg- 

ment  not  at  all  yellow) plaiui, 

9.  Intermediate  and  poHterior  femora  bn^adly  emarginateor  strongly 

incurved  (Kei*<md  ventral  segment  bituberculate ;  pulvilli  dis- 
tinct)       j'ffnorafa. 

Inteniiediate  and  hind  femorara  not  emarginatc  or  incurved   .  10 

in.  i<econd  ventral  segment  with  twd  small  tul>ercles  ;  femora  alxive 

black  at  base  only  :  pulvilli  small,  indistinct.    .    .    .pnlvhilUt, 

Sec«>ud  ventral  segment  with  a  single  large  tubercle;  femora  above 

with  a  black  stri{)e  ;  pulvilli  distinct tufurvulatu. 

11.  Settind  ventral  segment  flat,  not  tulK.'rculate ;  antennic  as  usual, 

not  long.     I/ength,  Vl-\'<^  mm pirfij'rouM, 

Second  ventral  segment  with  two  large  acute  tuL»ercies  :  antenna* 

unusually  long  and  slender.    Length  18  mm.    .   .    .  (tnuirorniit. 

1:!.  Fore  legH  with  the  tarsal  comb  but  feel>ly  deveIo)K.*<l ;  stituid  ven- 

tal  segment  bit ulx^rcu  late 13 

F(»re  legs  with  an  extremely  long  and  distinct  tarsal  <'omb  :  pe^-ond 

vt^ntral  segment  flat,  not  tulx;rculate;  fnait  narrow  .    .    .  pulla, 

I'i.  Head  and  thorax  rather  densely  clothed  with  long  hair  :  dorsulum 

u  it h  two  central  yellow  s)Kjts riittum. 

Heail  and  thorax  not  densely  pulnrscent,  sparsely  s<> ;  dorsulum 
without  central  yellow  si>ots tmlatfi, 

1.  Mo&tdmla  ligaAta  Liiinc. 

t'r\pi  ffCMd/a  Linn^*.  SyHtcnia  N»t..  E<1.  X.  Vul.  I,  p.  574. 
Bemhex  iif^nata  KabriciuH.  Syiit.  Kut..  |>.  *M\\. 
Apts  I'fipijormis  IH?  <lecr,  M^rinoirM,  III,  p.  .'i70.  1*1.  *£s.  f.  S. 
Hemh€XVespi/ormisi)\\\\^x.  Encyd.  Mrtli..  IV.  p.  2«>.  I»l.  Um.  f.  is. 
IVf/>j  diadrma  Christ.  Natunc.  d.  Ins..  p.  'i*.*:).  IM.  IW.  f.  7. 
Afunrduta  signala  I^'iieletiiT  (li>  .St.  FarKiuii.  Hyin.  MI.  p.  2s3. 

This  is  the  commonest  tropical  ff|)ecie.*i  and  is  recorde<l  from  Mez- 
*.!/.  mamiiUia  Ilamll.,  which  I  have  not  Mr«n.  may  be  identical  with  emar' 
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ico  and  the  West  lodiee  as  far  Bouth  afi  the  ArgentiQe  Republic.     I 

have  a  specimen   before  me,  the  property  of  the  U.    S.  Natiooal 

Museum,    from    Napa    Couuty,    California,   collected    by    D.    W. 

Coquillett. 

2.  Konsdnla  okrolima  Fabt. 


Occurs  ftom  Petinsylvaiiin  and  'Sew  Jersey  to  Florida  and  Texas; 
Illinois. 

3.  Konednlft  ipeOioia  Creas. 

Monedula  speciosa  CreasoD.  Proe.  Ent.  Soc..  Philadelphia,  IV.  p.  470.  9  . 
Monedulaformosa  Creason,  Trans.  Am.  Ent,  8oc.,  IV,  p.  221,  J  9 . 
Monedula  speciosa  Patton.  Ball.  U.  8.  Geol.  Survey,  V,  p.  361, 

Colorado;  Kansas;  Te;cae. 

4.  XonsdnlaivrrataUdl, 

.Voneduta   serrala   Uaadlirsch,  Silzb.  Akod.  Wiioeii,   Wieo.  Hatb.-natunr, 

Cla«e,  Ablh.  I.  XCIX.  p.  143,  $ . 
Georgia.  I  have  not  seeu  the  t ,  the  sex  described  by  Hand- 
lirsch,  but  a  9  specimen  before  roe  evidently  belongs  to  this  species. 
It  agrees  with  the  description  of  the  S ,  except  of  course  lacking  the 
S  sexual  characters,  aud  the  base  of  clypeus  Is  black.  This  latter 
character  may  vary,  however. 

5.  Kouednla  pakhella  Crens, 
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a  band,  bright  yellow;  head  and  thorax  raore  hirsute  than  in  7;?//- 
chella;  wings  hyaline,  nearly  twice  the  length  of  thorax.  Antennae 
black,  the  scape  and  following  three  or  four  joints  beneath,  yellow, 
apical  joints  of  flagellum  somewhat  curved,  particularly  the  last; 
«ye8,  if  anything,  diverging  above;  dorsulum  and  scutellum  closely 
and  confluently  punctured,  the  middle  segment  above  and  behind 
somewhat  more  coarsely;  last  joint  of  fore  tarsi  broadly  dilated; 
pulvilli  small,  though  discernible;  medial  femora  serrate  beneath; 
first  joint  of  medial  tarsi  strongly  curved,  and  within  near  base  with 
four  stout  spines;  second  ventral  segment  with  a  single,  large, 
prominence,  which  is  hirsute;  sixth  and  seventh  segments  somewhat 
carinated  down  the  middle;  eighth  ventral  without  a  discal  spine; 
last  dorsal  shaped  as  in  fig.  8,  Plate  XIV.      Length  14  mm. 

Nevada.     Easily  distinguished  by  the  armature  of  second  ventral 
and  shape  of  last  dorsal  segment. 

7.  Monedula  plana  n.  sp.    Plate  XIV,  f.  7. 

^.  —  Black;  inner    and    posterior    orbits,   spot  before   anterior 
ocellus,  inferior  portion  of  front,  clypeus,  labrum  mandibles  except 
apex,  scape  and   following  two  joints  beneath,  narrow  line  on  pro- 
notum,  tubercles,  spot  on  each  side  of  scutellum,  metanotum,  legs, 
the  coxae,  trochanters,  and  femora  variegated  with   black,  however, 
spot  on  each  side  of  first  dorsal  segment,  a  band  on  the  following 
dorsals  except  the  last  which  is  spotted,  that  on  segment  2  broadest 
and   all    emarginate   anteriorly   in   the   middle,    the   second    most 
deeply,  and  a  spot  on  each  side  of  ventral  segment  2,  yellowish  ; 
flagellum  pale  testaceous  beneath;  head  and  thorax  sparsely  hirsute; 
wings   hyaline,    less  than  twice  longer  than  the  thorax.      Apical 
antennal  joints  more  or  less  curved  but  not  as  strongly  as  in  titber- 
culata;  eyes,  if  anything  diverging  above;  dorsulum  and  scutellum 
coriaceous,  subtilely  and  indistinctly  punctured,  the  middle  segment 
more  strongly ;  last  joint  of  fore  tarsi  not  broadly  dilated ;  pulvilli 
indistinct;  medial    femora   strongly  serrate   beneath;   first  joint   of 
medial  tarsi  curved,  with  several  strong  spines  within  near  the  base ; 
second  ventral  segment  flat,-' unarmed;  sixth  and  seventh  not  armed; 
eighth  without  a  discal  spine ;  last  dorsal  as  in  fig.  7,  Plate  XIV. 
Length,  14  mm. 

Custer,  South  Dakota  (Aldrich). 
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8.    HonadnlB  emar^nata  Creas. 
Monediila  emarginala  fresaon,  Proc.  Ent.  Soc.,  PhiU.,  IV.  p,  468.  J  9 
Colurado.     The  head  in  this  speciea  is  small,  narrower  than  the 
thorax,  while  in    the  other  ai>ecie8  it  is  usually  somewhat  broader 
thau  the  thorax.     In  the  S  the  medial  femora  has  a  sharp  carina 
beneath ,  which  is  sometimes  more  or  less  serrate. 
0.    Hon«dnU  lemorsU  a.  sp.    Plate  XIV.  Bg.  10. 

S. — Black;  inner  and  poeterior  orbits,  spot  before  anterior  ocel- 
lus, iuferior  portion  of  the  front,  clypeus,  labrum,  mandibles  except 
apex,  Mape  in  front,  line  on  proDOtum,  tubercles,  small  spot  near 
tegulffi  on  doraulum,  lateral  spot  on  scutellum,  metanotum,  irregular 
spot  on  meeopleurie  extending  on  the  sternum,  poetero- lateral 
angles  of  middle-segment,  1^,  the  coxte,  trochanteis  and  femora 
variegatetl  with  black,  however,  a  fascia,  narrowly  interrupted,  on 
dorsal  abdominal  segments  1-6,  the  seventh  at  apex,  and  a  fascia  on 
ventrals  1-6,  yellowish;  flagellum,  except  basal  joints  which  are 
yellowish  testaceous  beneath,  above  black,  wings  hyaline,  not  more 
than  one-third  longer  than  the  thorax.  Eyee  diverging  a  little 
above;  dorsulum,  scutellum  and  base  of  middle  segment  with  even, 
distinct  punctures,  those  beyond  base  of  middle  segment  coarser; 
pulvilli  distinct ;  medial  and  hind  femora  strongly  emarginate 
beneath  (see  fig.)  particularly  the  former;  first  joint  of  medial 
tarsi  curved,  much  broader  than  usual,  not  spinose  basally;  second 
veutral  abdominal  segment  bitul>erculate.  Length,  12  mm. 
Jackson V ilk',  Floi-idii  (full-  Aslmii-uJ  ,. 
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dorsulum,  line  on  scutellum,  metanotum  and  on  middle-segment 
above,  legs  except  a  small  spot  on  trochanters  and  a  short  line  on 
femora,  a  broad  band  on  dorsal  segments  of  abdomen  1-5  that  on 
first  segment  strongly  emarginate  anteriorly  in  the  middle,  those  on 
second  and  third  enclosing  two  approximate  black  spots,  those  on 
fourth  and  fifth  with  four  emargiuations  anteriorly,  the  posterior 
margin  of  all  these  bands  is  more  or  less  sinuate,  sixth  segment 
jellow  apicaHy,  ventrals  1-3  entirely  and  4-6  with  a  band,  bright 
yellow ;  head  aud  thorax  with  short,  pale  pubescence ;  wings  hya- 
line, not  twice  the  length  of  the  thorax.  Eyes  slightly  converging 
above;  dorsulum  with  shallow,  confluent  punctures,  those  of  the 
middle  segment  coarser.     Length,  18  mm. 

$  . — Colored  like  the  9  ,  but  has  a  greater  extent  of  black  on 
trochanters  and  femora  and  thorax,  only  a  lateral  spot  on  dorsulum, 
the  scutellum  with  two  spots,  the  marks  of  abdomen  separated  inter- 
nally on  dorsals  1-6,  and  those  on  1-3  broken  into  four  spots  the 
outer  of  which  are  the  larger.  Anteunse  long,  setaceous,  much 
longer  than  in  any  of  the  other  species,  the  apical  joints,  especially 
the  last  somewhat  curved ;  apical  joint  of  fore  tarsi  not  broadly  di- 
lated; pul villi  distinct;  intermediate  femora  smooth  beneath;  first 
joint  of  intermediate  tarsi  curved,  but  not  spinose  within  near  the 
base;  second  ventral  segment  with  two  approximate,  elongate 
tubercles  near  posterior  margin;  eighth  ventral  with  a  discal  spine; 
last  dorsal  emarginate  at  apex.    Length  17  mm. 

San  Bernardino  County,  California  (Coquillett).  Both  specimens 
belong  to  the  U.  S.  National  Museum.  The  species  is  remarkable 
for  the  long  antennae  of  the  male. 

12.  Monedula  soitula  n.  sp. 

9  . —  Entirely  yellow  except  as  follows  :  a  transverse  black 
stripe  above  and  beneath  the  ocelli ;  three  longitudinal  stripes  on 
dorsulum,  the  inner  of  which  broadest,  largest  apical ly  (the  dorsu- 
lum may  be  described  as  having  a  U-shaped,  yellow  spot),  a  dark 
stripe  on  scutellum  anteriorly,  one  on  the  middle  segment  anteriorly 
and  in  the  middle,  and  a  dark  spot  anteriorly  in  the  middle  on  the 
first  and  second  dorsal  abdominal  segments,  the  size  of  which  is 
variable,  that  on  the  second  segment  being  most  transverse;  antennae 
(except  scape)  testaceous  above;  wings  hyaline,  long,  reaching  be- 
yond apex  of  abdomen ;  head  and  thorax  with  tolerably  sparse,  pale 
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bair.  Inner  e,ve  margins  ^InitMt  pamlle);  iJursuluni  aad  scutellum 
TKther  BLroDgly  puuclured,  the  piiuctiires  separated;  punctuatiou  of 
middle  segment  cloHer  and  coiilluenti  piilvllli  large  and  distinct. 
Uiigtli  II)  mm. 

Tucson.    Arizona    (coli.    Ashmead).     Three   apedmena,    two    of 
which  lack  heuds.      The  coloration,  size  and  length  of'  wingB  will  ditt- 
liii^iii^h  thie  epeciea.     In  shape  it  reminds  one  of  the  bee-geuus 
I'l}iri)(»*,  being  short  and  robust. 
13.  Bfonedoln  eiifna  n.  t.\i. 

9  . — Black ;  inuer  and  (xwterior  orbits,  that  on  the  latter  extend- 
ing acrosa  the  vertex,  semicircular  spot  before  anterior  ocellus,  in- 
ferior portion  of  front,  clypeus,  labruni,  maudibles  except  apex, 
scape  entirely,  the  following  three  or  four  joints  beneath.  Hue  on 
proiiutum,  sides  of  prothorax  more  or  teas,  tubercles,  a  lateral  line 
and  two  medial  longitudino- parallel  linea  on  doranlum.  irregular 
8[)0t  posteriorly  on  same,  line  on  aonlellum  posteriorly,  broadest  at 
HideH,  line  on  metanotum,  another  on  middle  segment,  mesopleur» 
and  sternum  almost  entirely,  spot  on  metapleurn?,  another  larger  one 
at  po«tero-lateral  angles  of  middle  segment,  legs,  except  spot  above 
on  wizse,  trochanters  and  base  of  teroors,  a  broad  band  on  lioreal 

middle,  the  others  much  less  deeply,  but  more  bronilly.  bwl  segment 
apically,  and  all  the  ventrals  more  or  less,  the  third  entirely,  the 
second  nearly  so,  brijrht  yellow;  head  and  thorax  sjxirwly  pubescent, 
ivinga  hyaline,  very  short,  not  one-third  longer  than  thorax;  flagel- 
lum  testaceous  aliove.  Eyes  slightly  divcrginL'  oUive:  vertex  with 
the  depressions  less  marked  than  nsnal;  dorsuhim  and  aciitelliim 
rather  closelv,  though  distinctiv  punctured,  (he  middle  segment  more 
srrongly:   pu'lvilli  distinct.      I-'cgth  9  nm.. 

Montana. 
H.  Honedula  villois  II.  A|>. 
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• 

<li  verging  posteriorly  on  dorsal  urn  and  another  near  tegulse,  lateral 
spot  on  scutellum,  line  on  metanotum,  spot  on  mesopleurse,  attenu- 
«,ted  beneath  and  extending  in  the  form  of  a  narrow  line  on  the 
.mnterior  part  of  the  mesosternum,  then  extending  down  the  medial 
:£urrow  to  the  medial  coxae,  spot  on  metapleurse  and  sides  of  mid- 
dle segment,  legs  except  spot  on  coxie  and  trochanters,  a  stripe  above 
on  femora  and  an  internal  spot  on  fore  and  medial  tibiae,  a  band  on 
dorsal  segments  1-5,  narrow  medially  and  greatly  expanded  at  sides, 
last  segment  except  a  narrow,  longitudinal,   central   line,  and  the 
centrals  entirely,  yellow;  flagellum  black,   testaceous  beneath,  the 
"first  joint  yellow  basally;  wings  hyaline,  about  twice  the  length  of 
^he  thorax.     Inner  eye- margins  parallel;  apical  an tenual  joints  not 
curved;    dorsulum   and   scutellum  rather  strongly  punctured,    the 
middle  segment  more  coarsely;  first  joint  of  fore  tarsi  a  little  dilated, 
but  not  so  much  as  in  speciosa  and  tubereulata;  pulvilli  distinct; 
medial  femora  not  serrate  or  dentate  beneath ;  first  joint  of  medial 
tarsi  not  at  all  curved;    second  ventral  segment  with  two  rather 
large,    approximate    tubercles     near    posterior     margin,    seventh 
apparently  smooth;  eighth  with  a  discal  spine.    Length  11  mm. 

Lower  Purissima,  Lower  California  (Chas.  D.  Haines),  April, 
1889.  This  is  the  species  <loubtfully  referred  by  me  to  mamillata 
Hdl.,  in  my  first  paper  on  Lower  California  Hymenoptera.  There 
are  besides  the  specimen  before  me,  two  others  in  the  collection  of 
the  California  Academy  of  Sciences. 

16.  Monedula  uiitata  n.  sp. 

9  . — Black;  inner  and  posterior  orbits,  inferior  portion  of  front, 
spot  before  anterior  ocellus,  clypeus  except  basal  half,  labrum, 
mandibles  except  apex,  scape  and  following  two  joints  beneath,  line 
on  pronotum,  tubercles  in  part,  two  small  longitudinal  central  spots 
and  a  line  near  tegulse  on  dorsulum,  lateral  spots  on  scutellum 
almost  united  internally,  line  on  pronotum  and  a  curved  one  some- 
times interrupted  on  middle  segment,  postero-lateral  angles  of 
middle  segment  and  sometimes  a  spot  on  sides,  femora  except  apic- 
ally  and  tibiae  except  within  and  a  facia  on  dorsal  abdominal  seg- 
ments 1-5,  yellowish,  the  fasciae  on  first  three  segments  broadest  and 
deeply  emarginate  anteriorly  in  the  middle,  the  others  sinuated, 
second  ventral  sometimes  with  a  small  lateral  spot;  last  dorsal 
entirely  black;  antennae  dark  testaceous  above;  head  and  thorax 
26 
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very  epnrgely  hirsute,  the  latter  almost  nude;  wings  suhhyRline 
about  twice  the  leng;th  of  thorax.  Inner  eye-margios  almost 
parallel;  thorax  and  scutcllum  coriaceous,  indistinctly  punctured,  the 
middle  segment  distiuctly  though  not  very  strongly  so;  pulvilli 
indistinct.     Length  12  mm. 

S. — Similar  to  9  but  slenderer  aod  differing  in  the  following 
points  as  to  coloration:  clypeus  except  narrow  anterior  margin, 
black;  front  rarely  spotted  before  the  auterior  ocellus;  the  first  five 
or  six  joints  of  flagellum  yellowish  beneath ;  yellow  of  the  orbits  less 
prominent;  no  cen'tral  spots  on  dorsulum  and  no  line  on  middle  seg- 
ment; a  narrow  yellow  spot  on  the  mesopleune;  the  coxse  and 
trochanters  are  more  or  less  yellow,  the  tarsi  entirely  so;  all  the 
ventral  segments  are  fasciated,  aud  the  last  dorsal  has  an  apical 
spot  Apical  antennal  joints  not  curved;  dorsulum  and  ecutellum 
■troDgly  and  closely  punctured,  the  middle  s^ment  a  little  more 
strongly;  pulvilli  large  and  distiuct;  medial  femora  smooth  beneath; 
first  joint  of  medial  tarsi  not  at  all  curved;  second  ventral  s^ment 
with  two  approximate  tubercles  near  posterior  margin;  seventh 
smooth;  eighth  with  adiscal  spine.     Length  10-12  mm. 

Montana;  Nevada;  Southern  Caiifumia  (O.   B.   Johnsou  and  D. 
W.  Coquillett).     Resembles  very  much  the  9  of  Bembex  mmodonla. 
16.  Kenftdol*  polls  Udl. 
Montdaia  puita  Handlirach,  I.  c  p.  14B,  9 . 

Southern  Califoruia  (O.  B.  Johaeon  and  D.  W.  Coquillett). 
Whereas    utitala    resembles    the    9    of  Bembex    manodonta,    this 
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STENIOLIA  Say. 

StenioUa  Say,  Boston  Joum.  Nat.  Hist.,  I,  p.  366.  1837. 
Monedula  Cre^son  (in  pt.),  Proc.  Ent.  Soc.,  Phila.,  IV.  p.  469.  1865. 
Steniolia  Patton,  Bull.  U.  S.  Geol.  Survey,  V,  p.  364.  1879. 

Females. 

Middle  tibi«  dilated 2 

Middle  tibi»e  not  dilated  (markiags  luteous) duplicaia. 

2.  Markings  of  body  whitish oUiqua. 

**  Markings  of  body  luteous.'^ tibialis. 

Males. 

Tibia  and  first  joint  of  tarsi  of  medial  legs  not  dilated  (markings 
luteous) dupliccUa. 

Tibia  and  first  joint  of  tarsi  of  medial  legs  distinctly  dilated ...  2 

8.  Markings  of  body  whitish  as  is  also  the  pubescence  of  dorsulum 

and  vertex obliqua. 

Markings  of  body  luteous,  the  pubescence  of  dorsulum  and  vertex 
brownish tibialis. 

1.  Steniolia  dnplieata  Prov. 

Steniolia  dupiicata  Provancher,  Add.  Hym.  Quebec,  p.  414,  9  $  • 
Steniolia  scolopacea  Handlirsch,  Sitzb.  Akad.  Winsen.,  Wien.,  Math.-naturw. 

Classe,  Bd.  XCVIII,  Abth.  1,  p.  510,  9  $ . 
Steniolia  dupiicata  Fox,  Entom.  News,  II,  p.  195. 

This  is,  perhaps,  our  commonest  and  most  variable  species.  New 
Mexico  (Cockerell);  Nevada;  Utah;  California;  Oregon;  and  Lower 
California.  The  spots  on  the  dorsulum  may  be  absent,  or  enlarged, 
the  curved  line  on  upper  surface  of  middle  often  broken  into  spots, 
or  absent  entirely ;  there  is  frequently  a  small  spot  on  dorsulum  just 
anterior  to  the  scutellum  and  the  extent  of  black  on  femora  is  vari- 
able. The  markings  of  the  abdomen  are  tolerably  constant,  but  are 
subject  to  some  variation  and  the  flagellum  varies  by  having  the 
basal  joint  beneath  only,  or  all  the  joints  yellowish. 

From  Lower  California  are  three  males  and  one  female  which  are 
on  the  whole  larger  than  usual  and  the  eyes  slightly  though  dis- 
tinctly converge  to  the  top;  otherwise  they  agree  exactly  with  scolo- 
pacea.     They  may  represent  a  distinct  species. 

8.  Steniolia  obliqua  CiesB. 

Monedula  obliqua  Cresson,  Proc.  Ent.  Soc.,  Phila.,  IV,  p.  469,  9  . 

Steniolia  obliqua  Creason,  Synopsis,  p.  278;  Handlirsch,  1.  c,,  p.  511,  PI.  I,  f. 

Colorado;  British  Columbia  (Handlirsch). 
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3.  Staniolift  tibitlii  Hdl. 

Sleniolia  tibialis  Handlirsch,  1.  c,  p.  513, 1'l.  II,  f.  1,  $  f. 

Nevada;  California  (Haodlirsch;.     I  have  not  seen  the  female, 
but  three  males  irom  Nevada  are  before  me. 


EXPLANATION  OF  PLATE  XIV. 

g.  1.  SUpee  of  Genitalia,  Bembex  gimilane,  i . 
'     2,  "       "         "  Bembex  Spinakt,   3 . 

'     3.  "       "  "  Bembex  connexm,   i . 

'     4.  "       "         "  Bembex  Sayi,    S . 

'     5.  "       "  "  Bembex  U-ecripla,   S . 

'      6.  "       "         "  Bembex  pruinota,    S , 

•     7.  Isat  dorsal  B^ment,  Mmied^da  plana,   S  . 
'     8.  "  "         "  Monedufa  lubereulata,   , 

'     9.  Intermediat«  femora,  Bembex  U-«cripla,   i  . 
'  10.  "  "        Moneduta  fenwrata,   S. 


1895.1  NATURAL  SCIENCP:S  ok    PHILADEIiPHIA.  375 


Seitkmber  3. 
Mr.  Charles  Morris  in  the  Chair. 

Sixteen  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : — 

**  Description  of  a  new  Genus  and  Species  of  Cottoid  Fishes  from 
Puget  Sound,' '  by  Edwin  Chapin  Starks. 

'^  New  Species  of  Fungi  from  various  localities,"  by  J.  B.  Ellis 
and  B.  M.  Everhart. 


Sepi'ember  10. 
George  H.  Horn,  M.  D.,  in  the  Chair. 
Thirteen  persons  present. 


September  17. 
Mr.  Charles  Morris  in  the  Chair. 
Twenty-three  persons  present. 


September  24. 

Mr.  Charles  Morris  in  the  Chair. 

Twenty -one  persons  present. 

A  paper  entitled  "  Contributions  to  the  Zoology  of  Tennessee,  No. 
2,  Birds,"  by  S.  N.  Rhoads,  was  presented  for  publication. 
The  following  were  ordered  to  be  printed : — 
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COHTBIBUnORS  TO  THZ  ZOOLOGY  07 

No.  1,  SEPTILSB  ARS  AJiPHIBIAVB, 

BY   SAMUEL   N.    RHOADS. 

The  following  is  the  first  of  a  seriee  of  papers  treadDg  of  the 
collections  of  Mammals,  Birds,  Reptiles  and  MoUusks  made  for 
the  Academy  of  Natural  Sciences  of  Philadelphia  by  the  writer 
during  a  trip  through  Tennessee,  in  the  months  of  May  aod  June, 
1895. 

Entering  the  northwestern  corner  of  the  State  April  29th,  collect- 
ing waa  carried  on  at  the  following  stations  in  order  of  sequence. 

1.  Samburg  (Wheeling),  Obion  County ;  April  30th  to  May  6th, 
a  small  village  on  the  eastern  shore  of  Reelfoot  Lake,  at  the  mouth 
of  Indian  Creek.  This  region  lies  at  the  foot  of  the  Misnnppi 
Bluf!',  which  makes  its  nearest  approach  to  the  lake  at  this  point, 
the  strip  of  intervening  land  on  which  the  village  is  built  being 
about  a  quarter  of  a  mile  wide.  The  bluff  is  precipitous,  rising 
more  than  100  feet  above  the  lake  iu  this  vicinity,  and  clothed  with 
fine  forests  of  beech,  oak  and  chestnut,  the  first  largely  predominat- 
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It  covers  a  regiou  which,  prior  to  the  earthquakes  of  1811-12,  was 
a  heavily  timhered  swamp  traversed  by  Reelfoot  Creek  which 
flowed  south  into  the  Mississippi,  aud  was  interspersed  with  numer- 
ous ponds  and  bayous.  Owing  to  the  convulsions  at  that  period  this 
tract  was  submerged,  partly  by  the  sul)sidence  of  the  swamp,  partly 
by  the  filling  up  of  the  outlet  of  the  creek,  and  thousands  of  acres 
of  forested  land  were  permanently  flooded  from  one  to  ten  feet  in 
depth.  The*original  vigor  of  this  splendid  growth  is  still  evidenced 
by  the  innumerable  stumps  and  blasted  tree  trunks  which  stand  in 
and  out  of  the  water  in  every  direction  and  which  render  the  navi- 
gation and  Ashing  of  these  waters  so  vexatious  to  a  novice,  and 
combine  to  make  the  most  weird  and  impressive  bit  of  scenery  to  be 
found  along  the  Mississippi  Valley.  In  such  an  environment  we 
are  not  surprised  to  find  animal  life  abounding  in  a  remarkable 
degree. 

Collecting  at  Samburg  was  confined  to  the  immediate  vicinity, 
but  observations  and  records  were  made  on  the  route  between  the 
lake  and  Obion  and  Union  City. 

2.  Raleigh,  Shelby  County;  April  8th  to  14th.  A  post  village 
located  on  the  banks  of  Wolf  River,  nine  miles  east  of  Memphis. 
The.  hilly  uplands  which  surround  the  village  rise  above  the  allu- 
vial bottoms  and  bayous  of  the  river  much  as  the  same  formation 
(Bluff  Loam  or  Loess)  does  at  Samburg,  and  the  faunal  and  floral 
peculiarities  of  the  two  regions  are  very  nearly  identical,  with  per- 
haps a  more  obvious  austral  commingling  than  is  presented  at  Reel- 
foot  Lake.  Short  bicycle  expeditions  of  five  to  ten  miles  were  made 
into  the  surrounding  country  east  and  west  of  Raleigh. 

3.  Bellevue,  Davidson  County;  May  17th  to  24th.  A  post 
village  on  Big  Harpeth  River,  twelve  miles  south  of  Nashville.  The 
vicinity  of  Bellevue  lies  within  the  western  edge  of  the  fertile 
central  basin  of  middle  Tennessee,  the  country  between  it  and 
Nashville  closely  resembling  in  soil,  topography  and  faunal  and 
floral  features  the  blue-grass  region  of  Kentucky.  The  soil  is  a 
disintegrated  limestone  with  abundant  rocky  outcrop  of  the  same 
and  supports  fine  growths  of  poplar,  walnut,  ash,  oak,  hickory  and 
chestnut.  A  range  of  high  hills  runs  east  and  west  between  Belle- 
vue and  Nashville  separating  the  two  branches  of  the  Harpeth.  The 
mean  elevation  of  this  region  is  from  600  to  700  feet  above  sea  level, 
its  mean  depression  below  the  Highland  Rim   lands  lying  westward 
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between  the  central  basin  and  the  Tenneesee  River  is  from  300  to 
400  feet. 

Tripe  were  made  from  Bellevue  to  Nashville  and  southward  into 
adjoining  parts  of  Williamson  county. 

4.  Chattanoc^a  and  Sawyer's  Springs,  Hamilton  County;  May 
24th  to  June  '2nd. 

Owing  to  their  proximity,  and  the  fact  that  my  visit  to  Sawyer's 
Springs  lay  within  the  above  dates  (May  28th,  29th  'and  30th),  I 
include  both  localities  under  one  division. 

Chattanooga  lies  between  the  southern  base  of  Walden's  Riiige, 
belonging  to  the  Cumberland  Mountain  system,  and  the  northem 
base  of  the  Lookout  Mountain  range,  un  the  eastern  bank  of  the 
Teanes!4ee  River.  Its  elevation  above  the  sea  is  about  800  feet ;  the 
elevation  of  Lookout  Mountain  being  1.600  feet  higher,  and  that  of 
Walden's  Ridge  about  1, 800  feet  above  the  sea.  The  Tennessee 
Valley  at  Chattanooga  is  much  narrowed  and  circumscribed  by  the 
mountains.  The  bottom  lands  are  very  fertile,  supporting  formerly 
a  heavy  growth  of  poplar,  oak,  gum,  ash  and  walnut ;  among  the 
foothills  pines  and  chestnut  oaks  are  abundant. 

The  valley  formation  is  limestone ;  that  of  the  mountains  lime- 
stone overlaid  by  horizontal  strata  of  the  coal  measures,  and  tipped 
by  the  sandstone  table-lands  which  form  the  Cumberland  plateau. 

Sawyer's  Springs  is  a  health  resort  on  Walden's  ridge,  about 
twelve  miles  north  of  Chattanooga. 

Its  elevation  and  sandy  soil  present  us  with  a  marked  change  in 
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Clinch  River,  situate  among  the  foothills  of  the  northern  extension 
of  Walden's  Ridge  at  an  elevation  of  1,200  feet.  The  oliniate  and 
natural  productions  of  this  region  are  much  the  same  as  those  of  the 
higher  hills  around  Chattanooga.  The  country  around  Harriman  is 
well  wooded  and  some  of  the  highest  elevations  of  the  Cumberland 
range  in  Tennessee  are  found  to  the  north  and  west  in  Scott  and 
Cumberland  counties,  Cross  Mountain  being  8, 800  feet  above  the  sea. 
A  day's  trip  was  made  to  Clinch  River,  near  Kingston,  at  the  junc- 
tion of  the  Clinch  and  Tennessee  rivers. 

6.  Allardt,  Fentreas  County  ;  June  5th  to  8th. 

A  village  on  the  Cumberland  plateau,  five  miles  east  of  James- 
town, the  county  seat.  The  table  land  for  many  miles  around 
Allardt  is  remarkably  level,  and  divides  at  this  point  the  drainage 
north  and  south  into  the  Cumberland  and  Tennessee  rivers.  The 
soil  is  rather  poor,  supporting  a  growth  of  oak,  chestnut  and  pine, 
the  latter  often  monopolizing  large  tracts.  The  elevation  may  be 
estimated  at  an  average  of  1,800  feet.  Records  were  made  and 
some  specimens  taken  on  the  bicycle  trip  from  Sunbright,  Morgan 
County,  to  Allardt,  and  on  the  return  journey  from  Allardt  to  Rugby 
Road,  in  Scott  C/Ovmty. 

7.  Knoxville,  Knox  County  ;  June  9th  to  14th. 

On  the  north  bank  of  the  Tennessee  River,  three  miles  below  the 
junction  of  the  French  Broad  and  Holston  Rivers.  Owing  to  its 
elevation  above  the  sea  the  mean  temperature  at  Knoxville  is  about 
the  same  as  that  of  Philadelphia,  but  the  summers  are  cooler  and 
winters  milder. 

The  region  is  very  similar  to  that  of  parts  of  the  valley  of  East 
Tennessee  already  dascribed,  the  fauna  and  flora  partaking  more 
decidedly  of  the  Allegheuian  elements  found  in  the  outlying  spurs 
of  the  Chilhowee  and  Bay  Mountain  ranges  on  the  southwest. 
Most  of  the  region  about  Knoxville  is  fertile,  rolling,  limestone  farm 
land,  with  occasional  barren  outcrops  and  ridges  covered  with  wood. 
Several  trips  to  the  Holston  River,  and  one  up  the  east  bank  of  that 
river,  in  the  dii-ection  of  Swam  pond  Creek,  were  made. 

8.  Johnson  City,  Washington  Ojunty;  June  15th  to  17th. 

A  picturesque  town  among  the  outlying  ridges  and  foothills  of  the 
Great  Smoky  Mountains,  at  the  junction  of  the  E.  T.  &  W.  N.  C. 
Narrow  Gauge  Railway,  leading  up  into  the  Smoky  Range,  with 
the  Southern  Railway  Syi*tem.     Animal  and  plant  life  show  a  decided 
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admixture  of  species  which  abound  on  the  distant  mountain  rides 
1,000  feet  higher,  and  some  common  eastern  species  not  hitherto  met 
with  iu  the  Slate,  are  recorded.  Deciduous  forests  are  the  rule, 
but  luwluud  clearings  are  often  covered  with  a  dense  growth  of  pines. 
The  elevation  of  Johnson  Gty  is  not  given  in  any  work  acceestble  to 
me,  but  approximates  1,400  feet. 

9.  Roan  Mountain,  Carter  County ;  June  18th  to  23rd. 

The  TetmesRee  and  North  Carolina  State  line  forms  an  acut«8nt;le 
on  the  summit  of  Roan  Mountain,  the  northwestern  third  of  the 
peak  belonging  to  Tennessee.  The  elevation  of  the  peak  above 
Roan  Mountain  Station  at  is  base  is  3,000  feet — the  total  elevatioo 
being  6,394  feet.  Roan  Mountain  Station  is  twelve  miles  from  the 
top  of  the  mountain,  and  the  country  lying  between  these  points 
along  the  valley  and  cafion  of  the  Due  River  formed  the  field  of 
investigation  in  this  region.  On  the  return  journey  a  walk  of 
thirty  miles  was  taken,  down  the  headwaters  of  Rock  Creek  twelve 
miles,  and  thence  across  to  the  Doe  River  Valley  and  Roan  Moun- 
tain Station.  This  ended  the  Tennessee  trip  so  far  as  it  related  to 
field  work  in  natural  history. 

On  the  summit  of  Roan  Mounratn  we  have  a  reproduction,  with 
local  variadons,  of  the  fauna  and  flora  of  the  Canadian  zone. 

This  gives  place,  at  a  lower  elevation  of  4,500  feet  to  5,000  feet 
above  the  sea,  to  the  deciduous  flora  of  the  Allegheniau  region  with 
a  corresponding  change  in  animal  life,  and  this  gradation  from  the 
biological  conditions  of  the  north  to  those  of  the  Carolinian  fauna  b 
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ftmoDg  the  White  Mountains,  neither  are  its  plants  and  animals 
subjected  to  those  frigid  winter  temperatures  which  their  New  Eng- 
land congeners  must  suffer.  In  consequence  there  is  a  correlation  in 
the  animal  and  plant  life  of  these  distant  localities  without  identity. 
In  some  cases  this  variation  amounts  to  specific  values,  in  others  only 
subspecific,  but  in  all,  owing  to  their  isolation,  the  habitat  is  clearly 
definable. 

Tennessee  comprises  within  its  limits  an  unusually  varied  topog- 
raphy, and  owing  to  its  proximity  in  the  west  to  the  influence  of  the 
Gulf  of  Mexico  by  way  of  the  Mississippi,  and  in  the  east  to  the  lofty 
mountain  ranges,  the  State  presents  a  fauna  and  flora  of  great  diver- 
sity and  unusual  interest  to  the  biologist  The  greater  part  of  what 
is  popularly  known  as  West  Tennessee  is  in  the  Louisianian*  fauna, 
including  all  the  country  lying  west  of  a  line  running  north  from 
Lawrenceburg,  Lawrence  County,  to  the  intersection  of  the  Ken- 
tucky state  line  by  the  Tennessee  River.  Animals  characteristic  of 
this  fauna,  which  rarely,  if  ever,  are  found  in  Middle  Tennessee  are 
the  two  Marsh  Hares,  Lepus  aquaticus  and  L.  pcUustritt ;  a  Cotton 
Rat?  Sigmodan ;  a  small  Mole  Shrew,  Blarina ;  a  large  Deer  Mouse, 
Peromysctts;  the  Swallow-tailed  Kite,  Eleanoides  forficatus ;  Missis- 
sippi Kite,  IctiTiia  miMissippiensU ;  Snake  Bird,  Anhinga  anhinga ; 
Prothonotary  Warbler,  Protonotaria  citrea;  Louisiana  Tree-frog, 
Hyla  dnerea  semifasciata ;  Say's  Chain  Snake,  Ophibolua  getultis 
iayi ;  Louisiana  Triton,  Dieniyctylus  viridescens  meridioimlis ; 
Cyclops  Water  Snake,  Natrix  cyclopian  and  the  Alligator  Snapper, 
Macrocleinys  lacertina. 

From  the  western  boundary  of  the  Louisianian  fauna,  as  above 
defined,  the  whole  of  Middle  and  £ast  Tennessee,  below  an  altitude 
of  3,000  feet,  is  included  in  the  Carolinian  fauna.  Characteristic 
animals  of  this  fauna  in  Tennessee  are  the  Opossum,  Didelphya  mar- 
supialU ;  Pine   Mouse,    Microtus  pinetorum;    Least    Mole  Shrew, 

Blarina f  and  typical  forms  of  the  eastern  Deer  Mouse,  Gray 

Squirrel.  Wood  Rabbit,  and  the  Gray  Fox;  also  the  Acadian 
Flycatcher,  Empidonax  acadicus ;  Yellow- breasted  Chat,  Icteria 
virena ;  Kentucky  Warbler,  Geothlypis  formosa ;  Blue- winged  War- 
bler,   Helminthophila    pinxiSy    and    Bewick's   Wren,     Thryothorus 


*ZoogeogTaphic  nomenclature  used  is  that  of  Dr.  J.  A.  Allen.    Bull.  Araer. 
Hub.  N.  Hist..  IV,  Art.  XIV.  18S2. 
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bemckii.  Among  reptilee  may  be  mentioned  the  Kne-tree  Lizard, 
Sceloporu»  undulaliis ;  NebulouB  Toad,  Engydoma  coroHnetue  ;  Pilot 
Snake,  Coluber  obtoleim,  aud  Box  Tortoise,  Tcrrapene  earoltna. 
Many  of  these  are  fonud  in  the  Louisianian  fauna,  but  attain  their 
maximum  development  aud  numbers  in  the  Carolinian. 

Elevations  between  3.000  and  5,000  feet  in  the  Cumberland 
Plateau  and  the  Unaka  and  Great  Smoky  Mountain  systems  of  East 
Tennessee,  are  in  the  Allegbenian  fauna.  Some  of  the  repreeeuta- 
tive  animals  of  this  area  are  the  Red  Squirrel,  Sdurus  hudtoniiu ; 
Mole  Shrew,  Btarina  lalpoides ;  Brown  Shrew,  Sorex  pertonalui; 
Canadian  Warbler,  Sylvania  canadentit ;  Least  Fly-catcher,  Bmjn- 
donax  minimus  ;  Wilson's  Thrush,  Turdru  fiiscescens ;  Dusky  Sala- 
mander, Ambly»lotna  jeferaoniamim  ;  Black  Salamander,  Deamog- 
nathis  nigra,  and  northern  Spring  Fn^,  Rana  elamitant  melajiola. 

On  the  highest  mountain  tope,  in  the  evergreen  timber  belt,  above 
6,000  feet  elevation,  are  found  a  few  animals  whose  position  belongs 
more  strictly  to  the  Canadian  than  the  All^henian  fauna.     Theae 

are  the  Mountain  Deer  Mouse,  Peromyicua f  Great  Red-backed 

Vole,  Evotomys  eaTolinentit;  B(^  Vole,  SytiapUrmyt /  ;  Winter 

Wren,  Troglodyte*  hiemalit ;  Golden- crowned  Kinglet,  Reguliu 
tatrapa,  and  Common  Croesbill,  Loxia  e.  minor.  A  few  of  the  Alle- 
ghenian  reptiles  extend  into  the  Canadian  fauna  to  the  very  summit 
of  Roan  Mountain. 

The  following  annotated  list  of  the  reptiles  and  amphibians  of  Ten- 
nessee includes  only  those  species  collected  by  me  duripg  the  recent 
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reference  to  Dr.  Holbrookes  Herpetology,  and  to  the  check- lists  of 
Yarrow  and  Cope  of  the  collections  in  the  National  Museum. 

I  have  largely  adopted  the  nomenclature  and  sequence  of  orders 
and  genera  used  by  Profes.*K)r  Garman  in  his  valuable  Synopsis  of  the 
Reptiles  and  Amphibians  of  Illinois.  The  code  of  nomenclature  of 
the  American  Ornithologist's  Union  is  responsible  for  any  apparent 
idiosyncracies  of  names  or  spellinu^  that  may  appear. 

The  collection  numbers  270  specimens,  classed  as  follows  :  Che- 
Ionia,  45;  Sauria,  27;  Ophidia,  46;  Anura,  63;  Urodela,  89. 

So  far  as  I  have  been  able  to  discover,  the  whole  number  of 
species  and  subspecies  of  Reptilia  and  Amphibia  recorded  from 
Tennessee  is  77,  of  which  52  are  represented  in  the  collection;  besides 
these  there  are  about  30  species  which  are  likely  to  be  found  in  the 
State  limits,  making  the  approximate  numl)er  of  Tennessee  species 
and  subspecies  107. 

REPTILIA, 
Order  CHELONIA. 
Family  EMYID^as. 

Genus  TEBBAPENE  Merrem. 
1.    Terrapene  oarolina  (L.).    Box  Tortoise. 

Not  observed  in  west  Tennessee  but  found  in  the  middle  and 
eastern  rlistricts  and  abounding  among  the  foothills  uf  the  Cumber- 
land and  Great  Smoky  mountain  ranges. 

Mr.  W.  K  Taylor  has  recently*  suggested  that  Kentucky  and 
Tennessee  specimens  of  this  animal  may  possibly  be  entitled  to  rank 
as  a  variety  of  T.  Carolina, 

If  by  **  variety'*  a  gooijraphic  race  or  subspecies  is  meant,  the 

five  specimens  recorded  below  show  that  such  a  conclusion  would   be 

untenable,  the  individual  variations  of  Tennessee  Box  Tortoises  being 
as  numerous  and   undefiuable  as   those  of  a  like  series  from   the 

Middle  States. 

A  large  specimen  from  Chattanooga  has  an  ebony  black  plastron; 
the  unkeeled  carapace  is  of  the  siime  ground,  with  numerous  spots 
and  small  irregular  figures  of  gold  scattered  over  each  plate;  mar- 
ginal plates  each  with  a  large  orange  spot;  to))  of  head  and  anterior 
surfaces  of  fore  leg?^  yellow  spotted.     Two  younger  specimens   from 

>  Prw.  U.  S.  Nat.  Mus.,  XVII    1895,  p.  57H-P. 
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Bellevue  are  of  the  orange  and  black .  type  with  yellow  and  black 
plastron  and  strongly  marked  keel,  typical  of  eacrtem  ezamplea  of 
same  age,  and  the  same  color  pattern  is  exhibited  by  the  adult 
Bpecimena  from  Johnson  City,  in  which  the  keel  has  aInaoBt  disap- 
peared.   Specimens — Bellevue,  2;  Chatlanooga,  1;  Johnson  City,  2. 

Qenoi  FSEITDEKTS  Grar, 
S.    Ftandtmji  tlBgaat  (Hazim.  Wied).    Wied's  Turtle. 

Very  abundaut  at  Reelfoot  Lake  as  attested  by  numerous  shells 
lying  about  the  marshes.  The  youog,  from  one  to  two  iuchea  in 
diameter,  were  awarroiug  in  the  tributaries  of  the  lake.  In  all  of 
these  the  red  ueck-stripe  was  strongly  marked.  Of  numerous  large 
turtles  seeu  in  the  Wolf  River  bottoms  near  Raleigh  some  wera 
probably  of  this  species.  Specimens — Samburg,  2  ad.;  15  jut. 
3.'  Piandamy*  oouotnna  (LeC).    LeCoDte'sTortle. 

A  apecimea  from  the  Wolf  River  has  remarkably  long,  slender 
nails  on  the  three  inner  toes  of  the  fore  feet,  the  fi>urth  being  quite 
short. 

Specimens — Raleigh,  1  ad.;  Samburg,  1  juv. 

Family  EmOSl!EBIOD.£. 
Oenni  KIROSTEXltOlt  Bpli. 
4.    Einoturnoa  peaijlvkaioam  <Ginel,).    Had  Turtle. 

One  adult  specimen  from  Reelfoot  Lake  is  not  distinguiahable 
from  the  typical  eastern  examples  of  this  species. 
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their  lateral  apices  each  forraiDg  the  apex  of  an  obtuse  angle 
whose  anterior  side  is  formed  by  the  transverse  anterior  face 
of  the  postgular  and  the  oblique  lateral  face  of  the  pectoral  plate. 
Pectoral  plates  rhomboidal,  their  median  sutur^  longer  than  the 
anterior  (pecto-gular)  suture  and  their  posterior  (pecto- abdominal) 
suture  equalling  the  length  of  the  lateral  margin  of  the  plate. 
Abdominal  plates  rhomboidal,  transversely  elongate,  their  lateral 
margins  slightly  convex,  posterior  margins  truncate.  Upper  man- 
dible emarginate  with  a  well  defined  hook.  A  triangular  emargi- 
nate  rostral  shield  reaches  median  line  of  orbits.  A  pair  of  barbels 
at  symphysis  of  lower  jaw;  the  cervical  folds  and  tubercles  nearly 
obsolete.  Crown  and  rostrum  olive;  black-spotted;  rest  of  dermal 
surface  bluish- white;  the  upper  head  and  neck  streaked  and  spotted 
with  irregular  black  lines.  Two  black  bands  pass  back  from  the 
eye  across  and  above  tympanum  and  join  on  foreneck,  reaching 
thence  to  forearm;  continuous  black  stripes  above  and  below  this, 
reach  from  the  temples  and  base  of  mandibles  to  base  of  neck.  Su- 
perior surface  of  legs  and  feet  and  tail  irregularly  marbled  with 
black.  Plastron,  mandibles  and  claws  olive  yellow.  Plates  of 
carapace  olive,  with  black  margins.  The  skull,  viewed  laterally, 
shows  a  depressed  interorbital,  convex  frontal  and  depressed  occipital 
profile. 

Measurements:  Length  of  plastron  (median)  41  mm.;  greatest 
width  of  bridge  (interaxillar  width),  35. 5 ;  width  of  carapace 
between  anterior  margins  of  seventh  pair  of  marginal  plates,  53. 
Greatest  length  of  skull,  23;  greatest  width  of  skull,  14.5. 

The  specimen  above  described  was  found  dead  in  the  Emory 
river,  and  had  evidently  just  been  thrown  there  by  one  of  the  nu- 
merous urchins  who  were  fishing  near  the  place.  The  anterior  half  of 
the  carapace  was  missing.  The  animal  was  apparently  two- thirds 
grown. 

A  comparison  with  several  alcoholic  specimens  of  A,  odorahts  of 
the  same  age,  taken  near  Philadelphia  by  Dr.  Jos.  Leidy,  shows  so 
many  decided  peculiarities  in  the  Tennessee  example  that  I  have  been 
almost  induced  to  give  it  a  new  name. 

The  most  prominent  of  these  is  the  truncated  shape  of  the  plas- 
tron and  the  rhombic  outlines  of  the  abdominal  and  pectoral  plates, 
the  former  wholly  lacking  the  deeply  cleft  emargination  of  the  axil- 
lary border.     The  shape  of  the  skull  is  quite  different,  and  the 
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carioated  and  eerrate  carapace  and  peculiar  coloratian  very  marked. 

From  'A.  eariitaiia  it  ia  diatinguiahed  by  ita  deimal   coloratioo, 
though  it  reeembles  it  in  the  imbrication  of  the  carapace. 

Not    having   Bpecimene  of  carinatus  I   am    unable  to  make  the 
necessary  comparieons,  but  I  find  Professor  Boulenger's  diagnosis  uf 
that  species,  taken  from  Gray's  types,  to  correspond  too  closely  to  the 
Harrimau  specimen  to  warrant  naming  it  auytbing  else.      Professor 
Garman  Btat«s  that- carttiafiu  haa  do  stripes  on  sides  of  head,  which 
my  specimen  has.     The  southwestern  habitat  of  carinatva  is  another 
reason  for  suspicion  that  the  Harriman  turtle  is  distinct. 
Familr  CHELYDBIDJG!. 
Oanni  CHELTDBA  Schweigg«r. 
7.  GlwlydTaurpeatiDaCL.).    Snappiog  Turtle. 

This  species  abounds  at  low  altitudes  throughout  the  State. 
Specimens — Samburg,  6  juv. ;  Johnson  City,  1  ad. 
Family  TBIONYCHID.a!. 
6«ani  AB7ID0KECTEB  Wagler. 
S.  ABptdensataisplniftTni  (LeS.).    SoltShelled  Tnrtle. 
Very  abundant  in  West  TenneBsee. 
Specimens — Samburg,  1  half-grown;  10  juv. 
Order  SAURIA. 
Family  IGUANID^ffl. 

0«nii(  SCELOFOKIIS  Wiegmanti. 

»  nndnUtn*  I  li.ii.i-.  Daiiil-i.    B^u^Yll  Swifi.  Tree  LiaarJ. 
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All  the  color  variations  defined  by  Professor  Garman^  are  found 
in  the  series  collected.  The  **  Scorpion  "  is  well  known  and  much 
dreaded  by  the  people  of  Tennessee. 

Specimens — Samburg,  4  juv.,  1  ad;  Raleigh,  3  juv.,  2  ad. 

Oenai  0LI0080MA  Girard. 
12.  Oligoioma  laterale  (Say).    Ground  Swift. 

Distribution  identical  with  that  of  Sceleporus  undulatus.  Abun- 
dant 

Specimens — Raleigh,  3  ad;  Sawyer's  Springs,  1  juv.  ad. 

Order  OPHIDIA. 

Family  COLUBBIDiB. 

Oenai  THAKK0PEI8  Fitzinger. 
18.  Thamnophii  ordinatai  (L.).    Ck>mmon  Garter  Snake. 

Very  few  specimens  of  this  genus  were  met  with.  A  specimen 
of  typical  (?)  ordinatus  was  taken  on  the  Cumberland  plateau  near 
Clear  Fork  Creek  in  the  northern  corner  of  Morgan  County,  but  it 
escaped  from  my  pocket.  A  small  individual  in  bad  state  of  pre- 
servation was  examined  at  Samburg  and  thrown  away. 

Specimens — Samburg,  1  juv.  ad. 

14.  ThamnopliiB  ordinatai  obioorni  (Cope).  Plain  Garter  Snake. 

A  large  garter  snake  which  I  found  in  a  mutilated  condition  on 
the  road  from  Cloudland  to  Roan  Mountain  Station  is  doubtfully 
rrferred  to  this  variety.  It  has  nineteen  rows  of  scales  and  seven 
labials,  and  was  originally  about  30  inches  long  and  an  inch  in 
diameter  at  the  thickest  part.  The  color  of  the  back  is  a  uniform 
greenish  bronze  without  spots  or  lines  saving  a  yellowish  vertebra] 
stripe  covering  the  median  row  and  half  of  each  of  the  two  adjoining 
rows  of  dorsal  scales.  The  gastrostegal  scales  are  of  a  uniform 
deep  greenish  azure  hue.  The  head  is  dark  bronze  without  mark- 
ings. 

Specimen:  Base  of  Roan  Mt  (3,500  il.),  Carter  Co.,  1  ad. 

Oenni  KATBIX  Lanrenti. 
Iff.  Katriz  sipedon  (L.).    Spotted  Water  Snake. 

The  series  of  smaller  water  snakes  from  Reelfoot  Lake  plainly 
demonstrates  that  the  so-called  *  *  varieties  "  fasciaitis  and  rlwmhifer 

1  Bept.  &  Amphib.  of  Ills.  p.  258-9. 
27 


368  PBOCBBDIHOS  OF  THE  ACADBHY  OF  £1895. 

have  no  correlation  with  &uDal  or  geographic  conditions,  but  are  the 
result  of  individuaJ  variatiou,  of  age,  and,  in  some  instances,  of  sex 
and  season.  No  specimens  of  "variety"  ert/tkngatl^  were  Uikea 
but  the  same  remarks  are  undoubtedly  applicable  to  that  pbaae  also. 
Strictly  speakiug,  these  names  bave  no  place  in  nomenclature  save  as 
pure  synonyms  of  tipedon,  the  first  name  applied  by  linnaeus  to  this 
species.  As  triuomials  they  are  inapplicable,  for  the  same  reason, 
and  the  sooner  berpetologists  are  willing  to  confine  the  use  of  trino- 
mials to  geographic  races  of  constant  and  definable  cbaractere  tbe 
better  it  will  be  for  that  branch  of  science.  Id  tbe  case  of  N.  tipedon 
tbe  use  of  these  varietal  names  even  in  the  liberal  sense  of  a  color 
phase  is  objectionable,  as  there  are  ionumerable  intermediate  varia- 
tions betweeu  the  forms  so  designated  which  defy  classification  and 
which  are  as  fully  entitled  to  varietal  rank  as  those  already  pro- 
posed. An  instance  of  this  is  exhibited  by  one  of  the  Samburg 
spedmens  which  so  closely  resembled  a  blacksnake  that  I  had  origi- 
nally put  it  in  tbe  same  jar  with  a  Eatcanitm  from  that  locality.  This 
specimen,  apart  from  its  color,  is  a  typical  N.  eipedon.  lo  life  it 
was  dull  black  over  tbe  whole  upper  surface,  below  clear  white  with 
fine  mottling  and  shading  of  steel  blue  acroea  the  bases  of  tbe 
gastroeteges.  There  are  no  traces  of  spots  or  bands  above,  either  on 
the  outer  dermal  covering  or  or  the  portions  of  the  underlying  skin 
which  have  been  exposed  by  handling.  Prof.  Garman  mentions  that 
sometimes  the  upper  colors  are  uniform,  from  which  I  inffer  he  means 
without  spots,  but  Prof  Cope'  makes  no  mention  of  such  a  phase. 
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Two  specimens  from  the  Nolachucky  and  Tennessee  Rivers  are 
alike  in  their  rusty  olive  upper  shades  and  orange- yellow  bellies 
finely  spotted  with  sparse  black  dots.  In  one  of  these  the  dark 
dorsal  blotches  are  rhombiform  and  confluent ;  in  the  other  they  are 
square,  separated  by  light,  transverse  bands  and  alternated  along  the 
sides  by  smaller  squares  of  the  same  color.  In  another  specimen 
from  the  Nolachucky  the  general  appearance  is  similar  to  these  but 
the  belly  is  white,  nearly  spotless  anteriorly  but  darkly  blotched  and 
tesselated  with  black,  distally.  The  dorsal  pattern  is  a  curious  mix- 
ture of  those  exhibited  by  the  two  specimens. described  in  the  pre- 
ceding paragraph.  Young  specimens  from  Bellevue  and  Roan 
Mountain  show  similar  inconsistencies  with  any  popular  or  scientific 
classification. 

Specimens:  Samburg,  6  ad.;  Bellevue,  2juv. ;  Sawyer's  Springs, 
2  ad.;  Harriman,  1  juv. ;  KnoxVille,  1  ad.;  near  Greeneville, 
(Nolachucky  Riv.),  2  ad. ;  Doe  River  (4,000  ft),  1  juv. 

16.  Katrix  ojolopion  (Dum.  Bibr.).    Cyclops  Water  Snake. 

Four  specimens  of  this  huge  water  snake  from  Samburg  are 
remarkably  uniform  in  coloration.  The  upper  ground  is  dark  olive. 
Beginning  at  the  base  of  the  skull  irregular  squarish  blotches  of 
black  alternating  with  patches  of  the  ground  color  extend  almost  to 
the  end  of  the  tail  and  occupy  the  middle  eight  rows  of  dorsal  scutes. 
On  the  sides,  opposite  the  olive  dorsal  squares  and  touching  the 
comer  of  the  black  dorsal  squares  are  squares  of  the  same  size  and 
color  reaching  to  and  invading  the  abdominal  scutes.  The  whole 
effect  is  a  regular  checker-board  pattern.  The  lower  head  and  neck 
are  yellow,  unspotted.  Remainder  of  lower  parts  becoming  paler 
yellow  distally  and  increasingly  blotched  with  alternating  double 
and  treble  rows  of  rounded  spots  on  the  bases  of  the  gastrosteges 
until  at  the  ventral  region  they  assume  a  checker-work  pattern 
similar  to  that  of  the  back.  The  three  largest  specimens  have 
twenty- seven  dorsal  scale  rows,  the  smallest,  twenty-five.  The  largest 
specimen  was  nearly  five  feet  long  and  contained  two  cat-fish,  one  of 
which  would  weigh  a  pound  and  a  half  and  whose  pectoral  spines 
protruded  through  the  skin  of  the  snake  nearly  an  inch  on  either 
side  of  the  abdomen. 

This  species  was  abundant  on  the  shores  of  Reelfoot  Lake  and 
its  large,  triangular  head,  thick  body  and   similar  color  pattern 


390  PROCEEDINGS  OF  THE  ACADRXT  OF  '[1895. 

prevent  its  being  distinguished  by  the  natives  of  that  locality  from 
the  deadly  moccauo,  with  which  they  almost  invariably  oonfbund  it 
The  origioal  spelling  of  the  spedfic  name  for  this  apeciee,  eydopiim, 
should  be  adhered  to. 

Specimens:  Samburg,  3  ad.;   1  Juv. 
17.    Ratrix  Ittnrii  (L.).    Seven-ntriped  Water  Snake. 

Not  seen  except  in  the  central  basin.  In  a  lai^  specimen  from 
Bellevue  there  are  no  black  dorsal  stripes.  '  The  back  is  oniform 
olive  brown  with  a  pale  whitish  stripe  along  margins  of  outer  doreal 
scutes,  BUDceeded  by  a  blackish  stripe  on  edges  of  abdominal  scutes 
which  is  distinct  from  the  next  yellow  stripe  anteriorly,  but  is 
merged  ventrally  with  the  ianer  black  stripe  of  belly.  The  median, 
yellow,  inferior  stripe  disappears  on  the  abdomen,  and  wholly  fiides 
in  the  black  of  the  ventral  and  caudal  regions.  This  results  in  the 
diminution  of  the  pectoral  pattern  of  five  light  and  four  dark  stripes 
to  an  abdominal  striation  of  two  obscure  light  lateral  lines,  and  an 
unbroken  intervening  dark  area  formed  by  the  confluence  of  the 
seven  light  and  dark  median  stripes  of  the  pectoral  r^oD  into  a 
single  band  of  black.  Two  young,  taken  with  this  specimen, 
show  faint  vertebral  and  costal  stripes,  and  in  all  other  respects 
are  normal.  The  above  description  seems  to  show  an  approach  to 
grahami,  but  its  nineteen  doraal  scale  rows  and  color  pattern  are 
nearer  leberU.  Its  peculiarities  lend  some  color  to  the  idea  that 
grahami  is  not  specifically  separable  from  UberU,  and  Prof.    Cope's 
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Oenai  B  ABC  ANION  Baird,  Girard. 
19.    Baioanionoonitriotor  (L.).  Black  Snake. 
Fairly  abundant  in  sparsely  settled  districts. 
Specimens — Samburg,  1  ad. ;  Belle vue,  1  ad. 

Oenai  COLUBEB  Linnsas. 
80.    Coluber  obioletai  Say.    Pilot  Snake. 

I  found  this  the  most  abundant  snake  throughout  the  State.  The 
large  specimen  from  Fentress  County  has  only  twenty-three  rows  of 
dorsal  scales,  all  the  others  have  twenty-five,  bringing  the  averajjr 
far  below  the  normal  number  for  this  species,  which  is  never  le^-s 
than  twenty- five,  and  often  reaches  twenty-nine  rows.  In  the  twent}  - 
five-rowed  specimen  the  prevailing  color  is  black,  with  slight 
marbling  of  gray  above.  The  supralabials  and  anterior  lower 
scutes  are  white,  becoming  heavily  blotched  with  alternating 
quadrate  spots  of  black  .on  the  belly.  The  lower  caudal  region  is 
quite  black.  The  dorsal  color  pattern  is  rhomboidal,  and  there  is  a 
tendency  to  striation  in  the  gray  lateral  markings  of  the  fore  part  of 
the  body.  The  specimen  was  nearly  ^ye  feet  long.  It  is  plainly 
referable  to  the  form  described  by  Holbrook  as  Coluber  alleghani- 
ensis,  A  young  specimen  from  the  same  locality  has  the  same  color 
pattern,  but  is  much  lighter. 

Three  specimens  from  Samburg  exhibit  very  instructive  char- 
acters. The  smallest,  a  half  grown  specimen,  has  a  gray-black 
ground  with  a  black  dorsal  row  of  separated  rhomboid  blotches 
and  a  similar  row  of  blotches  on  each  side  which  are  alternate 
to  the  dorsal  ones,  but  do  not  touch  them.  The  belly  is  white, 
with  alternating  tesserse  of  black  spots  on  either  side  in  short  long- 
itudinal rows  from  three  to  five  scutes  in  length,  and  one-eighth  to 
one-sixteenth  of  an  inch  in  width.  Another  large  specimen  is 
similar,  but  darker,  the  dorsal  blotches  less  defined,  and  the  lateral 
ones  merged  into  a  dark  longitudinal  band  with  a  superior  narrower 
band  of  gray  traversing  almost  the  entire  length.  The  under  side 
is  white  mottled  with  dusky  anteriorly,  but  with  a  continuous 
median  light  stripe  to  tip  of  tail.  It  is  intermediate  between  ctlle- 
gheniengis  and  qucLdrivittalus.  A  large  Chattanooga  specimen  is 
intermediate  between  the  Allardt  and  Samburg  examples.  No  speci- 
mens of  the  very  dark  form  of  typical  ohsoleius  were  seen,  though  I 
examined  several  other  Samburg  specimens  which  were  not  pre- 
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sarved.  A  study  of  Professor  Boulenger's  diagnosis  of  this  species' 
corroborates  my  own  observations  and  belief  that  indiTiduals  which 
may  be  severally  classed  under  the  varietal  synonyms  alkghenieit- 
jtu,  lindheimen,  and  aplloide*  may  be  found  associated  in  both  Caro- 
linian and  A uBtro riparian  districts.  As  in  the  case  of  Natrix  npedon 
these  facts  deiy  any  attempt  to  define  geographical  races  of  obtolelit^ 
or  to  apply  names  to  them  in  the  trinomial  sense. 

Ophidians  are  not  subservient  to  the  same  fixed  laws  of  geographic 
variation  which  apply  to  birds  and  mammals,  and  which  have 
enabled  us  to  define  with  scientific  exactness  the  faunal  areas  over 
which  they  are  distributed,  to  designate  these  racee  by  trino- 
mials, and  even  to  predict  the  character  of  sub. specific  variatione  in 
a  given  area  upon  our  knowledge  of  the  physiographic  and  climatic 
conditions  there  obtaining.  Though  recent  attempts  to  classily  the 
North  American  Reptilia  and  Batracbia  by  the  code  of  trinomial 
nomenclature  adopted  by  the  American  Ornithologists'  Union  has 
in  many  casee  been  a  failure,  it  is  not  improbable  that  when  reptiles 
are  collected  in  large  series,  and  at  difierent  seasons  from  continu- 
ous areas  of  country  we  may  be  able  in  most  cases  to  define  geogra- 
phic races  on  gtruetural  characters  quite  as  constant  BS  the  superficial 
ones  afi!orded  us  by  sub-species  of  birds  and  mammals. 

Specimens — Samburg,  2ad.,l  juv. ;  Chattanooga,  1  ad.;  Allardt, 
1  juv.;  1  ad. 

Obdm  OFHIBOLVS  Baird,  Girard. 
OphibolsB  trinngulai  (Dand,).    Kine  Snake,  Milk  Snake. 
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and  myi  of  the  west  are  so  constant  as  to  deserve  trinomial  recog- 
nition. 

Specimen:  Samburg,  1  ad. 

Oenni  HETEBODON  Beauvais,  Latreille. 

23.  Heterodon  platyrhiniii  Latr.    Hog-noeed  Snake. 

Of  the  three  Samburg  specimens  one  adult  is  noteworthy  in  hav- 
ing the  body  and  tail  a  uniform  grayish  olive  above  and  ashy 
white  below,  without  markings.  The  head  and  neck  have  the  nor- 
mal black  markings. 

Specimens:  Samburg,  2  ad.,  1  juv. 

Oenui  CABPHOPEIB  Oervais,  D'Orbigny. 

24.  Carphophii  amoenni  (Say).    Groand  Snake. 

In  the  Raleigh  specimen  there  are  no  internasal  scutes.  In  one 
from  Sawyer's  Springs  the  right  internasal  is  partly  developed 
and  in  the  other  both  internasals  are  present. 

Specimens:  Raleigh,  1  ad.;  Sawyer's  Springs,  2  ad. 

Family   CBOTALIDiB. 
Oenas  CBOTALUB  Linnsens. 

25.  Crotalui  horridas  L.    Timber  Rattlesnake. 

I  did  not  actually  meet  with  this  snake,  but  secured  the  rattle 
of  a  specimen  killed  near  Samburg  during  my  stay.  They  are  nu- 
merous in  West  Tennesseee. 

Oenui  A0KI8TB0D0K  Beanvais. 

26.  Agkiatrodon  oontortrix  (L.).   Copperhead. 

This  snake  is  abundant  in  the  western  half  of  the  State.  Two 
specimens  were  caught  in  the  runways  of  mice  in  the  small 
'*  Cyclone"  traps  which  were  used  for  trapping  mammals.  This 
would  indicate  that  small  rodents  are  a  favorite  food  of  the  Cop- 
perhead and  are  systematically  pursued  in  their  burrows. 

Specimens:  Samburg,  2  ad.;  Raleigh,  1  ad.;  Sawyer's  Springs, 
1  juv. 

27.  Agkiitrodon  pisoivoms  (Lacep.).    Water  Moccasin. 

Though  the  Moccasin  is  accounted  abundant  by  the  people  of 
Reelfoot  Lake,  I  did  not  secure  or  positively  recognize  more  than 
one  specimen. 

Specimen :  1,  half-grown. 
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AMPHIBIA. 

Order  ANURA. 

Family    RASIDM. 

Oanni  SAHA  LinasBoa. 

28.    Bank  plplam  Schieber.    Leopard  Frog. 

The  small  seriee  at  my  dispoeal  prevents  any  diacuHsion  of  the 
Buppoeed  characters  of  the  subspecies  recognized  by  Pro£  Cope  in 
bis  Batrachia  of  North  America.  The  ioconstancy  of  some  of 
these  characters,  however,  is  patent  enough  and  the  multiplication 
of  new  trinomials  quite  unwarranted. 

SpecimeDS:  Samburg,  1  ad.;  Raleigh,  2  ad.;  Chattanooga,  1  juv. 
S9.    Baas  paltutrli  LeC.    Pickerel  Frog. 

Only  found  in  east  Tenneeeee. 

Spedmens:  HarrTman,  1  ad. ;  1  juv. ;  Roan  Mt. ,  (3,500  ft. )  1  ad. ; 
1  juv. 
80.    Xana  oUniitaiii  Base  Hsa.,  Sonn..  IMr.    SoDthem  Spring  Frog. 

The  most  abundant  of  the  genus  throughout  the  State. 

Specimens:  near  Bellevue,  3  juv.  ad.;  Chattanooga,  1  ad. ;  Har- 
limaD,  1  ad. 
31.    Basa  alamltant  malasota  (Bat).    Northern  SpriDg  Frog. 

Two  la^e  frogs  from  a  spring  on  the  summit  of  Roan  Moun- 
tain and  within  a  few  yards  of  the  Teanessee  Stat«  line,  in  Mitchell 
CouDty,   North  Carolina,   showed   such    striking  differences  from 
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Rafinesque's  descriptioD   (Annals  of  Nature,  1820,   p.  5)  is  as 
follows : 

"  25.  Banaria  {Rana  L)  melanota.  Back  olivaceous  black,  a  yellow 
streak  on  the  sides  of  the  head,  chin,  throat  and  inside  of  the  legs 
whitish,  with  black  spots;  belly  white,  without  spots.  A  pretty 
frog,  living  in  Lake  Champlain  and  Lake  George;  vulgar  name 
Black  Frog :  total  length  two  and  a  half  inches.  Eyes  large,  iris 
gilt  violet  The  anterior  feet  have  four  free  toes,  and  the  hind  feet 
five  palmated  ones." 

There  is  little  doubt  that  Rafinesque  had  in  hand  the  same  large, 
dark  variety  of  clamitana  which  Holbrook  had ;  the  yellow  streak 
on  the  side  of  the  head  (which  is  faintly  developed  in  the  figure  of 
horieanensis  and  which  is  seen  in  the  Roan  Mountain  frogs  as  an 
irregular  whitish  yellow  stripe  from  the  nostril  under  the  eye  to  the 
angle  of  the  mouth)  is  not  a  valid  objection  to  this  view.  The  fact 
that  Holbrookes  type  also  came  from  Lake  George,  and  that  the 
name  of  ''  Black  Frog"  is  applicable  to  it,  is  further  proof  of  their 
identity.  The  same  frog  from  Lake  Superior  was  named  Rana 
nigricaiis  by  Agassiz  in  1850.  Professor  Cope  does  not  think  the 
variation  of  the  northern  form  of  clamitans  constant,  and  he  cites  a 
a  dark  Louisiana  example.  I  am  inclined  to  believe,  however, 
that  we  have  in  eastern  North  America  a  light  colored  smootli- 
skinned,  medium-sized  Spring-frog  in  the  Carolinian  fauna,  and  a  large 
dark,  shagreened  Spring-frog  peculiar  to  the  Canadian  fauna.  The 
name  and  description  of  foniiimlis  of  Le  Conte  is  not  more  appli- 
cable to  the  northern  form  than  the  southern,  and  he  gives  no 
habitat.  The  name  clamitans  was  first  given  to  this  species  in  Sou- 
nini  and  Latreille's  Natural  History  of  Reptiles,  in  1802.  Daudiu, 
who  generally  gets  the  credit  of  this  name,  spelt  it  clamata  in  his 
Natural  History  of  Reptiles  in  1803,  and  gives  himself  the  credit 
of  naming  it  in  Latreille's  work  above  cited.  Bosc  would  appear  to 
have  sent  this  name  when  he  sent  the  types  and  description  to  La- 
treille  and  Daudin  from  South  Carolina,  and  so  far  as  I  can  discover, 
he  has  a  right  to  some  credit  for  the  name.  To  accord  this  to  him, 
and  at  the  same  time  indicate  the  publishing  author,  I  have  adopted 
the  formula,  '*Bosc  Mss.,  Sonu.,  Latr." 

The  spelling  ^*  clamHans**  will  have  to  be  adopted,  as  it  has 
priority. 

It  is  not  only  bad  form,  but  unscientific  and  misleading  to  indicate 
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the  authorship  of  publiBhed  manuscript  names  by  only  giving  the 
name  of  the  manuscript  author,  and  it  is  to  be  hoped  that  a  proper 
formula  for  such  oameg  will  be  proposed  by  the  A.  O.  U. 

32.     Sana  eateibiuut  Shaw.     Bull  Frog. 

Abundant  in  all  lowlande  throughout  the  State. 

A  very  large  Samburg  example  is  remarkably  dark  boDeath,  the 
entire  lower  parte  being  coarsely  ocellated  and  vermiculated  with 
black  on  a  whit«  ground  ;  the  head  quite  black  above,  the  body 
sooty  black.  A  smaller  specimen  from  the  same  locality  is  light 
olive  above,  and  nearly  immaculate  below. 

Specimene:  Samburg,  2  ad.;  Nolachucky  River,  Greeae County. 
1  juv. 

Family  EN6YSTOHIDJB. 
Oemii  EKOTBTOXA  Fltzinger. 
81.    BngTitomft  oaroliiiaiua  Uolbr.    Nebulous  Toad, 

The  speciraeus  taken  were  found  under  It^  in  woodland,  near 
runoing  water. 

Specimens :  Raleigh,  1  ad. ;  near  Chattanooga,  1  ad. 

Family  B1TFONID.£. 
QsDDt  BIFFO  Lanrenti. 
S4,    Bnfo  lentlgiiioiai  (Shaw).    Southern  Toad. 

Specimens  from  southern  Teunesfee  approach  nearly  to  those 
found  in  the  Gulf  States,  but  the  majority  are  intermediates. 
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the  State.  Prof.  H.  Garman  considers  the  size  of  gryllus  (1.4  in.) 
as  given  by  Le  Conte  as  the  only  reliable  difference.  This  is  much 
larger  than  any  in  my  series,  and  as  the  Samburg  specimens  are 
smaller  and  more  slender  than  those  from  the  Cumberland  plateau, 
the  theory  that  the  southwestern  frogs  are  larger  than  northeastern 
ones  is  contradicted.  Le  Conte  defines  the  habitat  of  gryllvs  in  the 
south  Atlantic  States,  and  that  of  crepitans  in  the  remainder  of  the 
eastern  United  States,  but  Prof.  Cope's  identification  of  the  Smith- 
sonian series  allots  specimens  of  both  forms  to  both  sides  of  the  Alle- 
gheny Mountains  in  such  a  way  that  faunal  definitions  lose  their 
significance.  Such  being  the  case  I  have  lumped  the  entire  Ten- 
nessee series  under  the  original  specific  name. 

Specimens:  Samburg,  10  ad.;  Chattanooga,  2  ad.;  Sawyer's 
^rings,  12  ad. ;  Greeneville,  4  ad.,  4  juv. 

Oenas  CHOBOPHILUS  Baird. 

87.  Chorophilni  triseriatus  (Wiedm.)*  Chorus  Frog. 

A  male  and  female  were  taken  together  in  a  pool  on  the  Chicka- 
mauga  battle  field,  eight  miles  from  Chattanooga.  I  heard  the 
voice  of  this  species  in  other  parts  of  the  State  but  do  not  remember 
it  west  of  the  central  basin. 

The  specimens  have  been  mislaid. 

Gtonai  HYLA  Laurenti. 

88.  Hjla  oinerea  lemifasoiata  (Hallow.).    Halloweirs Tree  Frog. 

The  name  of  the  typical  eastern  form  of  this  species  has  a  rather 
peculiar  history.  Later  authors  have  adopted  the  name  carolinensis 
of  Gunther,  (Cat  Bat.  Sal.,  B.  M.,  1858,  p.  105).  Giinther  in  his 
synonymy  quotes  a  '^Calamita  curolinenns,  Penn.,  Zool.  Arct.  II,  p. 
331,"  and,  contrary  to  good  rules,  our  most  noted  writers  in  this 
branch  of  science  have  used  the  name  binomially  as  **  Hylacarolin- 
«7m«  Pennant" 

Reference  to  the  Arctic  Zoology  shows  us  that  Pennant  not  only 
never  imposed  original  binomials  or  polynomials  on  previously 
unnamed  species  but  that  the  **Calami(a  carolinensi^^^  of  Gunther  is 
mythical.     The  entire  reference  to  it  by  Pennant  is  as  follows: 

"Fr.[og]  with  the  back  gibbous,  cinereous,  and  smooth:  belly 
yellow  and  granulated ;  on  each  side  from  the  nose  to  the  rump  is  a 
line;  the  same  on  the  outside  of  the  thighs  and  legs;  toes  bullated 
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at  their  eade.  Inhabits  Carol ioa."  Od  the  margin  of  the  same 
page  he  giyes  the  number  "13"  and  the.  Eoglish  specifio  name 
"Onereous,"  belonging  to  the  description.  He  gives  no  synonymf 
nor  reference  to  Catesby  as  in  the  description  of  fn^  immediately 
preceding  this  one,  and  there  is  little  doubt  that  he  based  this 
Cinereous  Frog  on  a  specimen  in  his  poesesdon  preserved  in  sinrits 
and  sent  him  from  "  Carolina."  On  a  preceding  page  he  oonriders 
the  same  frog  as  figured  by  Catesby,  viz. :  the  "  Green  Tree  Frog, 
Catesby  II,  71,"  to  be  identical  with  the  " Rana  arbarea"  of 
Linnaeus. 

How  Giintber  could  hare  imposed  such  a  forgery  as  "  Calamita 
carolinenns  Pennant,"  on  himself  seems  inexplicable  and  that  this 
Tumteti  8purium  should  have  been  perpetuated  to  the  present  day  as 
a  valid  name  is  scarcely  less  astonishing.  Professors  8.  and  H. 
Garman  seem  to  have  had  doubts  about  the  name  oandinenna  and 
the  former  in  his  work  on  the  Herpetology  of  Illinois  rightly  adopts 
the  name  einerea  of  Schneider  {Calami  dnerea  Scbn.,  Hist  Amph. 
1799,  p.  174)  for  this  Bpecies. 

On  examining  Schneider's  description  the  mystery  is  largely 
explained.  Under  the  division  "XI,  Cinsretii  "  of  hb  genus  "Cala- 
mitce  "  it  begins  with  the  following  sentence:  "  In  Pennaud  Zoologia 
Arctica  II,  p.  331,  edit,  sec  Calamita  Carolinenns  deecrihitur.sub- 
eodem  nomine  veluti  species  nova."  The  remainder  of  Schneider's 
description  is  a  latinized  version  of  the  one  given  by  Pennant  above 
quotei).     GiJiitber    inielucA;   SohiieiJer  to  meau  thut   Pennant  had 
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of  nose),  short,  wide,  black-bordered  costal  stripe,  no  femoral 
stripe,  back  yellow-spotted.  Should  a  larger  series  from  the  Missis- 
sippi Valley  and  the  Gulf  States  show  no  iutergradation,  semifaseiata 
is  a  good  species  and,  in  any  event,  has  evident  sub-specific  claims 
to  a  place  in  nomencladire. 

Specimens:  Samburg;  3  ad.,  1  juv. 

30.  HjU  piokeringi  (Storer).    Pickering's  Tree  Frog. 

Storer's  description  and  name  (Rept.  of  Mass.,  1839,  p.  240),  of 
this  species  are  the  first  published  ones.  He  was  indebted  to  the 
manuscript  Journal  of  the  Essex  County  Natural  History  Society 
for  the  description.  This  journal  was  afterward  publish^  in  1852, 
and  the  manuscript  referred  to  is  given  in  the  table  of  contents  as 
"Remarks  on  Hyla  (Femoralis)  Pickeringii  observed  in  the  North 
Parish  of  Danvers.     By  Andrew  Nichols.  ...   p.  693." 

Storer  was  a  good  friend  of  Holbrook.  He  does  not  seem  to  have 
published  his  "  Hylodes  pickeringi  "  as  new,  as  he  omits  the  "nobis" 
used  after  such  species.  He  also  omits  giving  any  author's  name, 
but  gives  the  synonymatic  reference,  "N.  A.  Herpet,  Vol.  III." 
This  refers  to  the  first  edition  of  Holbrook's  work  which  probably 
had  not  been  issued  from  the  press  when  Storer  wrote  his  description. 
This  accounts  for  Storer  not  giving  the  page  reference.  Holbrook's 
Herpetol(^y  came  out  in  1838,  one  year  before  the  date  of  Storer's 
work,  but  it  contains  no  reference  to  H.  pickeringi.  In  the  second 
edition  published  in  1842  the  description  and  platie  appear  but  there 
is  no  reference  to  Storer. 

The  whole  thing  is  difficult  to  interpret,  but  so  far  as  our  evidence 
goes  Storer  has  the  best  of  it  and  sole  claim  to  the  name.  It  is 
probable,  however,  that  Holbrook  had  suggested  to  Storer  that  the 
animal  would  be  named  after  Dr.  Pickering  in  his  forthcoming  third 
volume  of  the  N.  A.  Herpetology  and  Storer  innocently  so  used  the 
name  in  his  manuscript  and  inadvertently  allowed  it  to  get  into 
print  in  that  form  before  Holbrook  had  published  it.  Holbrook's 
disregard  of  Storer's  previous  use  of  the  name  is  inexplicable. 

Only  heard  in  the  mountains  of  the  eastern  region. 

Specimen:  Roan  Mt  (6,300)  ft.,  Mitchell  Co.,  N.  Car.,  (200 yds. 
east  of  Tennessee  line),  1  ad.   S . 
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Order  URODELA. 
FamU7  FI^UBODELID^. 
Oanni  DIEIITCTTLTI8  Bafiaeaque. 
40.  Di«m;ot;lai  Tirideiocni  maridion&lii  (Cope).*   Bpott«d  Triton. 

About  forty  of  these  Newts  were  brought  alive  to  me  by  a  bo; 
who  had  talceQ  them  ia  a  stream  flowing  ioto  Beelfoot  Lake.  They 
were  the  only  specimens  observed  by  me  in  Tenneseee.  The  series 
is  remarkably  uniform  iu  size,  averaging  about  three  iochea  in 
length.  The  coloration  is  liliewise  remarkably  constact;  dark  olive 
above  with  round  dots  of  black  evenly  distributed,  beooming  clouded 
on  the  tail.  Lower  parts  clear,  light  yellow,  dotted  with  black.  Tail 
strongly  keeled  above  and  below.  The  entire  series  lacks  aoy  indi- 
cation  of  the  lateral,  red,  black- ringed  ocelli  so  uniformly  present  in 


The  name  miniatua  given  by  Rafinesque  to  this  species  in  the 
same  issue  of  the  Annals  of  Nature  containing  his  description  of 
virideaeetts,  must  give  plaoe  to  the  latter  name,  which  was  the  first 
in  the  order  of  sequence. 

The  occurrence  of  the  meridimtalu  type  of  this  species  in  the 
Mississippi  bottoms  of  Tennessee  is  of  much  interest  and  seems 
quite  parallel  to  that  of  Hyla  chierea  gemifatciaia  above  men- 
tioned, both  cases  showing  the  close  faunal  relatioosbip  of  this  re- 
gion with  eastern-  and  southeastern  Texas. 
mburg,  14, 
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Family  PLETHODONTID-ZB. 
Genus  SPELEBPEB  Rafinesque. 
44.    Spelerpes  raber  (Sonn.  Latr.).    Red  Salamander. 

The  large  specimens  from  Sawyer's  Springs  were  found  under 
logs  in  dry  woodland.  The  color  in  life  was  light  brownish  red, 
darkly  and  thickly  spotted  with  black.  The  larval  Roan  Moun- 
tain specimen  was  taken  in  a  quiet  pool  of  water.  A  well  defined 
slender  black  vertebral  line  reaches  from  the  shoulders  to  end  of 
tail.  In  other  respects  it  is  like  Prof  Cope's  diagnosis  of  S.  r. 
mo7itanu8t  to  which  variety  (subspecies?)  it  undoubtedly  should  be 
referred.  A  specimen  was  seen  in  a  spring  on  the  summit  of  Roan 
Mountain. 

Specimens:  Sawyer's  Springs,  Bad. ;  Roan  Mountain  (4,000  feet) 
1  juv. 
4fi.    Bpelerpei  biilineatus  (Green).    Two-striped  Salamander. 

Very  abundant  under  logs  just  below  the  fir  belt  on  Roan  Moun- 
tain. 

Specimens:  Roan  Mountain  (4,500  to  5,000  feet),  7  ad. 

Genas  OTBIKOPHILUS  Cope. 

46.  Oyrinophilas  porphyritioai  (Qreen).    Porphyritic  Salamander. 

The  only  specimen  coming  to  notice  was  taken  under  the  upper 
bark  of  a  huge  hemlock  log  in  the  deciduous  belt  of  Roan  Moun- 
tain at  about  4,000  feet  elevation.  Its  length  is  not  quite  five 
inches.  A  thread-like,  black,  vertebral  line  extends  from  shoulders 
to  root  of  tail.  The  dorsal  spotting  is  minute,  the  lower  parts 
immaculate  save  the  border  of  the  lower  jaw.  A  dark  line  from 
nostril  to  eye.  Color  above,  in  life,  pale  salmon.  This  species 
is  not  essentially  an  aquatic  animal,  as  the  above  capture  proves, 
the  nearest  stream  of  water  being  fifty  yards  from  the  tree  on 
which  I  found  the  specimen. 

Specimen:  Roan  Mountain,  near  Rock  Creek,  1  ad. 

Oeniis  PLETHODOK  Tschudi. 

47.  Plethodon  glatinoiai  (Oreen).    Viscid  Salamander. 

This  is  the  most  abundant  and  uniformly  distributed  salamander 
in  Tennessee.     None  were  found  on  Roan  Mountain. 

Specimens:  Samburg,  1  ad.,  1  juv.;  Raleigh,  7  ad.;  Sawyer's 
Springs,  5  ad.,  5  juv.;  Kuoxville,  1  juv. 
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48.  Platliedsii  Mwu  Cope.    Web-footed  SftlamBoder. 

This  specieB  was  found  associatiDg  with  glvtimmu  on  the  Cum- 
berland table  land  near  Chattanooga,  which  is  in  the  type  region. 
The  Bpecimens  were  taken  under  the  bark  of  rotten  tre«  Btnmpe 
about  three  feet  from  the  ground.  Prof.  Cope  itates  "the  terminal 
phalanges  are  truncate  and  elightly  expanded  at  the  tipa,  aa  Id  the 
P.  gliditumu"  In  my  specimens  this  truncation  and  expan«on  is 
greatly  exaggerated,  especially  on  the  hind  feet,  the  tipa  of  the  toes 
being  nearly  twice  the  diameter  of  the  phalanges;  the  latter  are  dis- 
tinctly webbed  and  the  soles  and  palma  wider  than  long.  The  inner 
toes  of  both  hind  and  fore  feet  do  not  stand  out  from  the  plantar 
circumference  save  as  a  right-angled  border,  being  practically  non- 
functional as  compared  with  the  same  members  in  glvtinomit.  In 
other  characters,  including  measurements,  my  adult  specimen  i>  a 
duplicate  of  the  type.  The  young  individual  is  twenty-five  milli- 
meters  long,  but  in  all  respects,  except  size,  corresponds  to  the  adult. 

Bpecimens:  Sawyer's  Springe,  1  ad.,  1  Juv. 

49.  PlathodOD  arrthroaotiu  (Graen).    Ked-backed  SftUnunder. 

So  far  as  I  can  identify  the  specimens  on  hand,  this  spedea  is  found 
in  both  middle  and  west  Tennessee.  The  series  appears  to  confirm 
the  belief,  based  on  collections  from  Pennsylvania,  that  the  form 
dnereiu  is  not  a  geographic  but  an  individual  variation  which  may 
often  be  found  in  direct  association  with  erythronotue  in  a  nngle 
colony.  EryUironotw,  on  account  of  its  precedence  over  ctner«iM  in 
Dr,  Green's  original  descriptions,  should  stand  for  the  species,  cine- 
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Specimens:  Roan  Mountain  (4,000  to  5,200  ft),  13  ad. 

61.  Amblyitoma  opaoum  Gravenhorst.    Ladder-back  Salamander. 
Specimen:  Raleigh,  1  ad. 

Family  CBYPTOBBANCHIDiE. 
Oenui  CBTPTOBRANCHUS  Leuckart. 

62.  GryptobraxLohus  alleghexLiensis  (Latr.).    Hellbender. 

A  specimen  was  taken  from  the  interior  of  a  water  snake,  Nairix 
sipedon.  The  anterior  half  of  the  body  is  much  macerated,  but  the 
remainder  is  in  good  condition.  The  animal  is  about  two-thirds 
grown;  the  ground  color  a  greenish  olive,  spotted,  in  strong  contrast 
with  irregular  transverse  bands  and  blotches  of  black.  The  abdomen 
is  sparingly  spotted  with  the  same  shade.  In  all  other  specimens  I 
have  examined  the  general  shade  was  leaden  and  the  marbling 
obscure  or  absent  altogether. 

Specimen:   Tennessee  River,  near  Knoxville,  1  juv.  ad. 

lAd  of  Reptiles  and  Amphibians  Record^  from  Tennessee  not 
Mentioned  in  the  Preceding  Annotated  List 

Order  CROCODILIA. 

1.  Alligator  mississippiensis  (Daud.).     Alligator. 

I  was  assured  by  Mr.  J.  A.  Craig,  of  Samburg,  that  he  had  seen 
Alligators  in  the  Mississippi  near  Memphis. 

Order  CHELONIA. 

2.  PsEUDEMYS  TR008TI  (Holbr.).     Troost's  Terrapin. 

The  type  was  sent  to  Dr.  Hoi  brook  from  the  Cumberland  river, 
probably  near  Nashville.  Troost  mentions  this  species  in  his  list  of 
Tennessee  reptiles.* 

3.  PsEUDEMYB  HiEROGLYPHicA  (Holbr.).     Hieroglyphic   Ter- 
rapin. 

The  above  remarks  also  apply  to  this  species.  The  type  of  hiero- 
glyphiea  is  in  the  Museum  of  the  Academy  of  Natural  Sciences  of 
Philadelphia. 

4.  Malaclemys    geographica  (Le    Sueur).     Map  Terrapin. 
Holbrook  and  Troost  record  it,  the  former  from  the  Cumberland 

river. 


1  7th  Geol.  Rep.  Ten  «.,  1844,  p.  39. 
28' 
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5.  Macroclehys  lacektina  (Schweig.).     Alligator  Snapper. 
Numerous   in  Reelfoot   Lake.      This  is    the   "  Cheltmwra    Tern- 

minckii"  of  Troost's  list  It  la  probably  found  througbout  west 
Tenneeeee  in  tbe  larger  streame. 

6.  Ahvda  MUTICa  (Le  8.).     Leather  Back  Turtle. 

This  is  Troost's  "Trumyx  mUicus"  in  the  list  of  Tennessee 
reptiles. 

7.  AepiDONECTES  NucHALis  Agass.  Tennessee  Soft-shelled  Turtle. 
The  types  of  this  species  came  from  the  Cumberland  river  near 

Nashville  and  young  of  the  same  are  recorded  by  Agassiz  from  the 
headwaters  of  the  Tennessee  River.  I  observed  an  Atpidone^es, 
perhaps  this  species,  in  the  Tennessee  River  at  the  junction  of  the 
Holslon  and  French  Broad. 

The  validity  of  this  species  is  not  nell  established. 

The  "Trionyx  jerax"  of  Troost's  list  refers  chiefly  to  A.  spinijenu 
which  was  then  confounded  with/ero;r. 

Order    SAURIA. 

8.  OpHiSAURue  VENTRALI8  (L.).     Joiut  Soake. 

Recorded  by  Troost,  and  likely  to  be  found  in  Tennessee  anywhere, 
west  of  the  higher  mountains. 

9.  ?Phbynoboma  cornutum  (Harl.).     Homed  Toad. 

This  is  given  on  the  authority  of  Troost's  list,  I  am  not  aware  of 
any  record  east  of  the  Misaissippi  River.  Troost's  record  raay  have 
been  based  on  a  specimen  escaped  from  captivity,  as  it  is  impoesible 
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Order  OPHIDIA. 

11.  Storeria  dekayi  (Holhr.).     De  Kay's  Snake.* 
Recorded  from  Tyree  Springs  in  Dr.  Yarrow's  list  of  Reptilia  and 

Batrachia  in  the  U.  S.  National  Museum. 

12.  Diadophis  punctatus  (L.).     Ring  Snake. 

Yarrow  (1.  c.)  records  it  from  Tyree  Springs  and  Troost  includes 
it  in  his  list 

13.  Virginia  valeric*:  Bd.  Gir.     Valeria's  Snake. 
Yarrow's  list  names  a  specimen  from  Tyree  Springs. 

14.  ?  Agkistrodon  ATROFU8CU8  (Troost).    Highland  Moccasin. 
So  far,  the  specific  peculiarities  of  this  snake  depend  solely  on  the 

statements  of  its  describer.  I  saw  or  heard  nothing  of  such  a  snake 
that  did  not  apply  to  A.  cmvtortrix.  It  is  not  impossible  that  the 
animal  may  be  rediscovered  but  the  probabilities  are  strongly  against 
it.     The  type  came  from  Maury  County,  Tenn. 

15.  Crotaix)phoru8  catenatus  fRaf.).    Massasauga  Rattlesnake. 
Troost  includes  the**  Crotalus  mUiarim  Lin.,"  in  his  list  of  Ten- 
nessee Reptiles,  undoubtedly  referring  to  this  species,  which  repre- 
sents miliariuji  in  the  Mississippi  Valley. 

Order  ANURA. 

16.  Sc'APHiopus  HOLBROOKi  (Harlan).     Spadefoot  Toad. 
This  is  the  S,  solitariuji  of  Troost's  list. 

17.  Hyla  versicolor  Le  C.     Common  Tree  Frog. 
Specimens  from  Roane,  Claiborne,  and  Shelby  counties  are  recorded 

in  Yarrow's  list.     Troost  also  gives  it. 

Order  URODELA. 

18.  Diemyctylus  viridehcens  (Raf  )     Spotted  Triton. 
This  is  the  **  Triton  dorsalU  Harl."  of  Troost's  list. 

Typical  vlrid€»ceni<  undoubtedly  replaces  the  race  meridimialh  in 
middle  and  east  Tennessee  and  is  the  form  referred  to  by  Troost, 
whose  researches  were  chiefly  devoted  to  the  region  around  Nash- 
ville. 

19.  Spelerpes  lonoic'audus  (Green).      Long-tailed  Salamander. 
The  ^^Salmnamlra  lottge  vandata^^  of  Troost's  catalogue  refers  to 

thisi  species.     See  also,  Batr.  N.  Amor.  1889,  p.  170. 

20.  Spelerpes  GUTTOLrNEATUs  (Holhr.).     Hoi  brook's  Triton. 
Another  species  admitted  on  Troost' :<  authority. 
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21.  Amblystoma  PfNLTATUM  (L.).     Sputted  Salamander. 

The  "Salanuiudra  i-eneiMna"   of  TrooBt's   liBt  is  this  species.      A 
Bpecimeu  from  Kiioxville  is  in  the  NutioDal  Museum. 

22.  Ckyitobranciius  kumc-us  (Holhr.)-      Brown  Hellbeoder. 
The  type  of  this  species  was  takeo  by  Prof.  Mitchell    in  the  Tec- 

nessee   River   near    Knoxviile.      Yarrow    records  a  specimeo  from 
Nolachucky  Kiver. 

23.  Ampiiiuha  MEAN'S  (Garden).      Cougo  Snake. 

Listed  by  Troost.     The  most'  northerly  record  I  cau  find. 

24.  Necturus  MACULATUB{Raf.).     Mud  Puppy. 

Specimens  from  Tyree  Springs  are  listed.     Troost  also  gives  it  a 
place  in  his  list  under  the  name  "Menobranchus  UUeralU  Say." 

Order  TRACBYSTOMATA. 
26,     Siren  lacertixa  L.     Siren. 
This  spedes  is  given  in  Trowt's  list. 

LUt  of  RepUles  and  Amphlbiiuit  likely  to  oeeur  in  the  Slate,   but 

not  yet  recorded  therefrom. 

Order  CHELONIA. 

1.  Onychotria  TRIUNCJUI9  (Agass.).     Three-toed  Tortoise. 

2.  Chrybehys  picta  Herrmann.     Painted  Turtle. 

3.  Chrybemys  maroixata  (Agass.).     Western  Painted  Turtle. 

4.  Malaclemyb  lebueuri  (Gray).     Le  Sueur's  Terrapin. 
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15.  Abastor    ERYTHROGKAMMU8   (Daud.).      Red-lined   Snake, 
Hoop  Snake. 

16.  Farancia  abacura  (Holbr.).    Red-bellied  Horn  Snake.  ^ 

17.  LioPELTis*   VERNALw   (De   Kay).      Green  Snake.      Spring 
Snake. 

18.  PiTUOPHis  CATENiFER  8AYI  (Schl.).     BuU  Snake. 

19.  Coluber  guttatus  L.     Corn  Snake. 

20.  Heterodon  simus  (L.).     Hognose  Snake. 

21.  Haldea  striatula  (L.).     Little  Striped  Snake. 

22.  Virginia  elegans  (Kenn.).     Kennicott's  Brown  Snake. 

Order   ANURA. 

23.  Rana  sylvatica  Le  C.     Wood  Frog. 

24.  Hyla  squirella  Bosc.  mas.,  Sonn. ,  Latr.     Squirrel  Frog. 

Order    URODELA. 

25.  Hemidactylium  scutatum  (Schl.).    Four-toed  Salamander. 

26.  CnoNDROTUS  MICR08TOMU8  (Cope).     Small-headed  Salaman- 
der. 

27.  Amblystoma  tigrinum  (Green).     Tiger  Salamander. 

28.  Amblystoma  conspersum  (Cope).    Sprinkled  Salamander. 

29.  Amblystoma  talpoideum  (Holbr.).     Mole  Salamander. 

Order  TRACHYSTOMATA. 

30.  PsEUDOBRANCHUs  8TRIATUS  (Le  C).     Striated  Siren. 


^  Mr.  B.  C.  Miles,  of  Brownsville,  Tennessee,  writes  me  that  he  has  taken 
this  snake  in  the  bottoms. 

'  I  here  adopt  Fitzinger's  genus  in  good  faith.  He  made  Herpeiodryas 
tricolor  of  Schlegel  the  type  of  this  genus.  Should  it  prove  that  Prof.  Cope's 
assertion  (Proc.  A.  N.  Sci..  Phila..  18G0,  p.  560),  that  this  species  is  generically 
similar  to  our  v emails^  is  incorrect,  there  seems  to  be  no  other  generic  name 
strictly  applicable  to  it.  Prof.  (\)pe's  appropriation  of  Fitzinger's  genus  Liopel- 
tis  as  his  own  (Proc.  N.  Mus.,  Vol.  XIV,  p.  620)  is  not  only  inconsistent  with  his 
well-known  views  on  the  *'  catalogue  names  "  of  that  author,  but  is  in  plain 
violation  of  the  "Code." 


FBOCBBDlMOe  OF  THE  ACADEKT  OF 


[189^-- 


PBSUmiTABT  HOTX  OV  A  HEW  ALKALI  HUTEBAL. 
BY   WARREK    M.    FOOTE. 

While  searching  recently  at  Borax  lAke,  California,  far  the  rare 
apeciea  Sulphohalit«,  Mr.  C.  H.  Northup  discovered  what  he  cwn- 
sidered  to  be  a  new  form  of  that  mineral. 

The  cryHtals  were  found  during  a  laborious  working  of  the  tailing! 
which  came  from  an  exploratArj  boring  known  as  the  "New  Well," 
made  by  the  Borax  Lake  Mining  Company,  and  were  formed  in  a 
clay  which  was  reached  at  a  depth  of  about  450  feet  They  were 
St  once  forwarded  to  Dr.  A.  E.  Foote,  to  whom  the  writer  is  indebted 
for  the  material  used  in  this  examination. 

Oryttallitatioti,  ete.  —  The  mineral  crystallizes  in  bright  and 
perfect  octahedrons  of  a  diameter  rarely  exceeding  one  centimeter. 
Fractured  crystals  show  in  the  interior  a  cross  formed  of  faint  Hnei 
running  perpendicular  to  the  octahedral  faces.  Dark  planes  (which 
were  sharply  defined  in  the  interior  of  every  specimen  examined),  lie 
parallel  to  cubic  symmetry  thus  passing  through  the  angles  of  the 
octahedron  and  dividing  it  into  eight  parts,  each  part  containing  a 
distinct  group  of  stris. 

The  same  thing  is  noticeable  in  the  clearest  of  the  complete 
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Pjrite,  Bologna  1893).  Again,  triangular  markings  on  the  surface 
and  a  frequent  parallel  grouping  of  the  octahedrons  suggest  a  form 
of  interpenetration  twinning,  where  the  twinning  axis  is  cubic  as  in 
diamond. 

Color,  varying  from  milky,  pale  yellow  and  greenish  gray  to 
brown.  Cleavage,  imperfect  Fracture,  brittle  and  uneven.  Lustre, 
vitreous.     Hardness,  3.5  to  4. 

Chemical  Examination,  — Easily  fusible.  In  a  closed  tube  decrepi- 
tates violently  and  gives  off  water,  finally  fusing  to  a  gray  mass. 
Fragments  and  powdered  mineral  are  almost  unchanged  by  long 
standing  in  water  and  the  powder  soluble  with  difficulty  on  boiling. 
Readily  soluble  with  efifervescence  in  cold  dilute  hydrochloric  acid. 
Qualitative  tests  made   on   clear  crystals,  showed  the  presence  of 

carbon  dioxide,  chlorine  and  sodium  with  slight  traces  of  calcium 

and  potassium,  making  it  essentially  a  chlorocarbonaie  of  sodium,  a 

composition  quite  as  remarkable  as  that  of  other  species  peculiar 

to  this  locality. 

Though  found  sparingly,  it  is  hoped  that  material  can  be  obtained 

for  a  further  and  more  complete  investigation  than  the  writer  is  at 

present  able  to  give. 

The  name  Northupite  is  proposed  for  this  new  species,  since  it  was 

entirely  due  to  Mr.  Northup's  indefatigable  zeal  in  collecting,  that 

the  mineral  was  brought  to  light. 
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DXSCBIPTION  OF  A  HEW  0EH1TS  AHS  BPECIEB  07  OOTTOID  FUEE8 
FBOX  FUGET  SOUITII. 

BY    EDWIN  CHAPIN   STARKS. 

COTTID^. 
JOBDAHIA,  aaw  Ksnn*. 

Allied,  but  nut  cloeely,  to  7'rigtops  and  Chitonotut. 

Body  elongate.  Dot  greatly  compresBed  ;  head  moderate,  part); 
scaled,  witfa  dermal  flaps  above.  Mouth  moderate,  with  baods  of 
villiform  teeth  on  jaws,  vomer  aud  palatines.  Body  above  lateral 
line  closely  covered  with  strongly  ctenoid  scales  ;  lower  half  of 
body  with  narrow,  parallel  plate-Hke  folds  of  skin,  running  obliquely 
downward  and  backward  from  lateral  line  to  within  a  short  distance 
of  anal  fin,  the  posterior  edge  of  each  fold  finely  and  sharply  ser- 
rate. Gill-membranes  united,  free  from  isthmus;  a  slit  behind  last 
gill.  Spinous  dorsal  with  very  long  base,  of  about  17  spines,  longer 
than  the  soft  dorsal;  anal  lon^;  ventrals  l-t-^,  inserted  behind  base 
of  pectorals  by  a  distance  equal  to  snout  and  half  eye. 

I  take  pleasure  in  naming  this  remarkable  genus  for  my  teacher 

I  ichtfav'>li)gv.  Unvirl  ^jtiirr  Jordai 
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Tilliform  bands  on  jaws,  vomer  and  palatines;  eyes  large,  set  high 
in  head,  a  little  shorter  than  snout;  interorbital  space  deeply  con~ 
<caye,  half  as  wide  as  eye;  a  slip  of  skin,  half  as  long  as  the  diam- 
eter of  the  eye,  over  the  anterior  edge  of  each  eye,  and  a  longer 
one  over  the  posterior  edge;  a  few  minute  fleshy  slips  on  nape;  nasal 
opines  long  and  sharp,  somewhat  curved  backward;  spine  on  pre- 
opercle  simple,   hooked  upward,   a  minute  spine  above  it,   and  a 
blunt  spine  below;  posterior  end  of  interopercle  prominent,  forming 
a  blunt  spine;  opercle  produced  posteriorly  in  a  flap,  which  lies  in 
a  shallow  groove  in  the  shoulder-girdle;  no  opercular  spine;  gill- 
membranes  united,   but  not  joined  to  the  isthmus;  a  distinct  slit 
behind  fourth  gill  arch;  branchiostegals  5. 

Top  of  head  to  middle  of  eyes,  opercles  and  upper  part  of  pre- 
opercles,  closely  covered  with  small  rough  scales;  head  otherwise 
naked;  body  above  lateral  line  completely  covered  with  ctenoid 
scales,  not  very  regular  in  size,  arranged  in  about  67  series;  lower 
half  of  body  covered  to  within  a  short  distance  of  anal  with  about 
50  oblique  plate- like  folds  of  skin,  the  posterior  edges  of  which  are 
finely  and  sharply  serrate;  the  pores  of  lateral  line  are  situated  in 
the  upper  ends  of  these  folds;  base  of  pectoral,  belly  and  a  narrow 
space  along  base  of  anal,  naked;  tins,  all  naked,  with  the  exception 
of  pectoral,  which  has  a  few  rough  scales  on  the  rays;  vent  situated 
at  anterior  end  of  anal  fin. 

Dorsal  spines  slender,  the  first  one  inserted  in  advance  of  base  of 
pectoral,  directly  over  the  upper  end  of  gill-opening;  the  fin  some- 
what rounded  in  outline,  the  spines  not  varying  greatly  in  length, 
with  the  exception  of  two  or  three  on  each  side,  which  are  shortened ; 
soft  dorsal  a  little  lower  than  spinous,  the  rays  sulvequal;  the  base  is 
a  little  shorter  than  the  base  of  first  dorsal,  and  slightly  longer  than 
the  length  of  head;  ventral  fins,  long,  inserted  behind  base  of  pec- 
torals, by  a  distance  equal  to  snout  and  half  eye,  their  tips  reaching 
past  front  of  anal  fin,  their  length  equal  to  the  distance  from  snout 
to  edge  of  preopercle;  the  pubic  bone  very  prominent;  pectoral  fins 
long  and  curved  upward,  the  middle  rays  the  longest,  reaching  far 
past  tips  of  veptrals  and  front  of  anal  to  the  space  between  dorsals, 
the  ends  of  lower  rays  free;  the  width  of  the  fin  at  its  base  contained 
8  times  in  the  length  of  the  head;  caudal  rounded. 

Color  in  spirits  blackish,  with  traces  of  4  or  5  darker  cross  bars 
on  back;  sides  below  lateral  line  mottled,  faint  dark  spots  along 
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lateral  line,  more  couepicuouB  posteriorly;  a  dark  bar  Iialf  as  wide 
as  eye,  running  from  eye  downward  across  cheek  to  anterior  end  of 
interopercle;  bordered  od  each  side  by  a  light  streak,  a  similar 
bordered  bar  runuing  across  top  of  head,  slightly  turning  around 
posterior  margin  of  orbit,  downward  along  mai^in  of  preopercle, 
and  ending  on  posterior  end  of  interopercle;  snout  abruptly  black, 
lipe  dark;  fins  all  dark  and  slightly  mottled;  tips  of  ventral,  anal 
and  caudal  rays  a  little  lighter;  caudal  and  pectoral  dark  at  base; 
slips  on  top  of  head  black;  belly  very  finely  dusted  with  minute 
dark  points. 

This  species  is  not  uncommon  in  Puget  Round ;  the  types  are  three 
specimens  taken  on  chaDocI  rocks  at  Point  Orchard,  near  Seattle,  by 
Miss  Maud  Parker  and  Mr.  Adam  Hubbart,  members  of  tbe  Young 
Naturalists'  Club  of  Seattle.  Tbe  largest  of  them  is  4  inches  in 
length.  The  types  are  in  the  Museum  of  the  Leland  Stanford 
Junior  University.  Unfortunately  the  life  colors  of  this  brilliant 
species  were  not  taken.  There  is,  in  life,  much  red  on  the  lateral 
plates  and  elsewhere  on  the  body  and  fins.     This  disappears  at  onoe 
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HEW  SPECIES  OF  FUNGI  FBOM  VABIOUS  LOCALITIES. 
BY    J.    B.  ELLIS  AND  B.  M.    EVERHART. 

Fomei  alboluteus  E.  &  E. 

On  charred  trunks  of  Abies  mbalpina  Eug.  Mountains  of 
Colorado^  10,000  a  alt  July  1894.     Prof.  C.  S.  Crandall. 

Effused  and  laterally  connate  for  several  centimeters,  about  1  cm. 
thick  and  5-6  cm.  broad,  immarginate  and  entirely  resupinate  or, 
in  some  specc.  with  a  very  slight,  reflezed  margin,  of  sof^,  spongy 
texture  and  light  orange  color  within  and  without.  Pores  large, 
1-2  mm.  diam.,  with  a  thin,  membranaceous,  white,  toothed  margin. 
The  spores  perhaps  from  immaturity  could  not  be  satisfactorily 
made  out 

Ormndinia  faieolutea  E.  &  E. 

On  underside  of  rotten  logs  and  limbs  lying  on  the  ground, 
Newfield,  N.  J.,  Oct  1894. 

Membranaceous,  soft,  1-10  cm.  diara.,  bright- yellow,  lutea,  at 
first  and  tuberculose-granulose,  becoming  darker  and  smoother  in 
drying;  margin  white,  cottony  or  arachnoid;  granules  small,  whitish 
at  the  apex.  Spores,  elliptical,  dull  yellow,  5 — 6x3  //.  On  clavate- 
cylindrical  basidia  about  15x6  //,  with  2 — 4  short,  4 — 5  //,  sporo- 
phores.  The  hymeuium  at  length  becomes  rimose,  exposing  the 
white  subiculum. 

Peniophora  traohytrioha  E.  &  E. 

On  bark  of  decaying  oak  limbs,  Newfield,  N.  J.,  Oct.  1894. 

Thin,  milk-white  at  first,  becoming  yellowish  and  thicker  as  the 
hymenium  forms,  extending  along  for  6  inches  or  more,  surface  at 
first  minutely  granular,  at  length  floccose- tubercular,  resembling 
Kneiffia.  Margin  thin  granular-cottony.  Cystidia  subcylindrical, 
coarsely  tubercular- roughened,  or  sometimes  with  the  upper  part 
smooth  and  the  tip  swollen.  100-120  x  10-12  /i,  the  free  projecting 
ends  about  40-50  /x  long,  basidia  clavate-cylindrical  12-15x3}- 
4i  /I.      Spores  oblong,  obtuse,  7-8x3-3i  //,  hyaline. 

Apparently  allied  to  P.  hydnoldes  Cke.  and  Massee. 
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BovUU  oalliilaM  E.  &  E. 

Beneath  the  surface  of  the  ground.  Fart  Collins,  Colorado, 
August  1894.     C.  F.  Baker,  No.  302. 

Inner  peridium  depressed- globose,  1-1}  cm.  diam.,  coriaceous, 
tough,  grayish  outside,  clothed  around  the  sidee  with  a  honej- 
colored,  favose-cellulose  coat  1-2  mm.  thick,  and  this  agun  clothed 
with  a  thin,  grayish-yellow  membrane  to  which  the  eoi)  adheres  ex- 
ternally forming  with  this  membrane,  an  outer  peridium  1— H  mm. 
thick  and  separating  from  the  cellular  layer  with  a  clean,  smooth 
surface.  Capillitium  homogeneous,  filling  the  inner  peridium, 
olivaceous,  composed  of  simple  or  sparingly  branched  threads  3—1  n 
thick  and  yellowish-hyaline,  with  abundant,  globose,  slightly  rough- 
ened or  wrinkled,  olivaceous  spores  3-4  -i  diam. 

This  is  closely  allied  to  BoviMa  cirewnacima  B.  &  C.  from  which 
it  diSers  in  ils  cellular  coat  and  smaller,  not  so  distinctly  roughened 
spores.     B.  drcumscma  has  spores  5J-6  j  /i  diam. 

,  above,  Cameron  Pass,  N.  W. 
Colorado,  alt.  11,500  ft.,  July  1894.  Prof.  C.  8.  Crandall.  Mo.  17. 
About  2  cm.  diam.  Peridium  coriaceous,  about  1  mm.  thick, 
brown  outside  and  rimose-squamulose  above.  Capillitium  rudimen- 
tary, consisting  of  a  few  coarse,  6-10  ;i  diam.,  sparingly  branched 
or  entirely  disconnected,  yellowish  brown  threads  without  any 
attachment  Sterile  base  occupying  about  i  part  of  the  cavity, 
pjile  yellowish.   Spores  globose,   nearly  smooth  3i/idiam.,  with  a 
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Perithecia  gregarious,  erum pent-superficial,  globose,  75-110  /i 
diam.  surrounded  by  a  crooked,  branching,  creeping  mycelium 
which  blackens  the  surface  of  the  stem,  and  clothed  with  strai;zht, 
black,  3-4-septate,  spreading,  bristles,  75-110//  long  and  6-7// 
thick  at  base,  tapering  above  to  an  obtuse  point  Asci 
clavate-cylindrical,  sessile,  55-65  x  10-12 /£,  8- spored.  Paraphyses 
obscure  or  wanting.  Sporidia  crowded  fusoid,  4-septate,  the  next 
to  the  upper  cell  swollen,  22-30 X  4-4 J  //,  slightly  curved,  yellowish- 
hyaline. 

Distinguished  from  A.  decastylum  Cke.,  by  its  smaller  perithecia, 
with  more  abundant  bristles  and  by  the  swollen  joint  of  the  sporidia. 

Herpotriohia  purpurea  £.  &  E. 

On  dead  culms  and  leaves  of  Deyeuxia  Suksdorfii  Scrib.  Easton, 
Wash.,  July,  1892.     Prof.  C.  V.  Pi|)er,  No.  344. 

Perithecia  scattered,  superficial,  hemispherical,  \-i  mm.  diam., 
clothed  with  a  dense  coat  of  purple  hair  90-140  x  3-3  J  //,  continuous 
or  sparingly  septate,  soon  deciduous  above,  leaving  the  apex  of  the 
perithecium  and  the  papilliform  ostiolum  bare. 

Asci  cylindrical,  40-50  x  3-7  /x,  short- stipitate,  aparaphysat^, 
8-spored.  Sporidia  biseriate,  fusoid-oblong,  hyaline,  becoming 
faintly  uniseptate,  very  slightly  curved,  subobtuse,  9-14  x  11-2  //. 

Letendraea  luteola  E.  &  E. 

On  decayed  wood.  Ohio  (Morgan  No.  1,109.)  Perithecia  gre- 
garious, superficial,  thick- mem branaceo-carnose,  j-1  mm.  diam., 
yellow-farinose-pubescent  above,  mostly  more  or  less  collapsing. 
Ostiolum  short-cylindrical,  stout.  Asci  cylindrical,  75-85x5-6//, 
attenuated  below  into  a  stipe  30-35 /a  long,  indistinctly  paraphysate, 
6-8-8pored.  Sporidia,  uniseriate,  oblong,  slightly  narrowed  at  each 
end,  but  obtuse,  often  slightly  inequilateral,  uniseptate,  but  not  con- 
stricted, pale- brown,  8-11  x  3-3  J  //,  lying  end  to  end  in  the  asci. 

Koiellinia  geasteroides  E.  &  E. 

On  decaying  stem  of  Arundiimria,  St.  Martinville,  La.,  July, 
1895.     Rev.  A.  B.  Langlois,  2,404. 

Perithecia  gregarious,  superficial,  depressed-globose,  }  mm.  diam., 
with  a  distinct,  papilliform  ostiolum,  wall  of  the  perithecium  double, 
the  outer  coat  membranaceous,  soon  splitting  into  about  5  reflexed 
lobes,  and  resembling  a  minute  GeaMer.     Asci  cylindrical,  100-110 
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(p.  sp.  75-80)  X  6  /',  paraphjeate,   8-spored.     Sporidia  uniaerUte, 
ioequilaterally- elliptical,  soon  opake,  10-12  i5;i. 
Boiallinia  liMonUtporft  E.  &  E. 

Proc  Acad.,  Pbil.  1S94,  p.  326.  The  habitat  of  this  6pea.ee  was 
erroneously  given  as  on  leavea  of  Fraxintis.  It  should  be  on  dead 
shoots  or  limbs  of  Frarinits  buried  in  the  ground.  Mr.  B.  also 
finds  it  on  dead  limbs  of  AilaiUkug  and  of  Jughtu einerea  in  similar 
eituatione,  its  entire  growth  and  development  being  subterraneous, 
lu  the  specc.  on  Aitanthut  there  are  traces  of  a  thin,  light  uolored 
(cinereous)  subiculuD  more  or  less  distinct  The  young  perithecia 
are  ovate-globose,  but  become  more  or  less  flattened  above. 
BotalllnU  mnrienlats  E.  &  E. 

On  inner  suriace  of  bark  of  Populag  moniUfera,  Rockport,  Kansas, 
Dec.,  1894.     E.  Bartholomew,  No.  1,613. 

Perithecia  superficial,  ovate,  slightly  contracted  below,  200-220 
X  180-200  :•,  clothed  with  a  short,  white  pubeseace;  ostiolum  minute, 
papillifomi.  Asci  cyliudrical,  75  x  6-7 /i  p.  sp.  55-60 /<  long. 
Short'Stipitate.  paraphysate,  8-spored.  8poridia  obliquely  uniseri- 
ate,  oblong  elliptical,  pale  brown,  8-10  x  4-5  ;i. 

The  white  pubescence  soon  disappears,  leaving  the  perithecia  black 
and  muriculate-roiighened. 
Ilelanopiamnu  boraalii  E.  £  E. 

On  inner  surface  of  loosened  bark  of  fir  trees,  Newfoundland. 
Rev.  A.  C.  Waghorne. 
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obtuse,    3-8eptate   and  slightly  oonstricted  at  the  septa,   sometiines 
"very  slightly  curved,  pale- olivaceous  9-11  x  3-3  J  ii, 

SCelanomnui  nigrioam  E.  &  E. 

On  rotten  wood.     Ohio.     Morgan. 

Perithecia  densely  crowded,  forming  a  nearly  continuous  layer  on 
"the  surface  of  the  blackened  wood,  small  (150-200 /x),  subglo- 
l>ose,  nearly  glabrous;  ostiolum  papilliform.  Asci  cl a vate- cylindrical, 
fishort-stipitate,  paraphysate  p.  sp.  about  55xl2/x.  Sporidia 
loiseriate,  oblong-fusoid,  slightly  curved,  obtuse,  mostly  a  little 
xiiirrower  at  one  end,  hyaline  at  first,  soon  pale-brown,  3-septate,  14- 
17  x4i-5i/i. 

S'jme  of  the  perithecia  are  smaller  and  contain  oblong- elliptical, 

brown,  uniseptate  and  constricted  spores  8-11x5-6/'.     Diplodia. 

M.  fuscidulum  Sacc.    has   the  sporidia  about  the  same  but  the 

perithecia  are  rather  larger,  with  a  cylindric-conoid  ostiolum,  and 

are  scattered  or  only  gregarious  and  do  not  blaqken  the  wood. 

M elanomma  lubcongruum  E.  &.  E. 

On  outer  bark  of  cottonwood  trees.  Fojnilus  monilifera,  Rock- 
port,  Kansas,  Sept.  1894.     E.  Bartholomew  No.  1,584. 

Peritiiecia  gregarious  or  erumpent-superficial,  the  base  remaining 
more  or  less  sunk  in  the  bark,  ovate,  slaty-black  and  muriculately 
roughened  below,  j-i  exceptionally  1  mm.  diam.  The  conical 
perforated  ostiolum  black  and  shining. 

Asci  clavate-cylindrical,  150-190x12-14//,  p.  sp.  114-120 /a 
long,  surrounded  by  abundant,  filiform  paraphyses,  8-8pored.  Spo- 
ridia overlapping-uniseriate,  oblong,  a  little  narrower  at  the  lower 
end,  obtuse,  slightly  curved,  3-5-8eptate,  slightly  constricted  at  the 
septa,  pale  brown. 

Allied  to  M.  medium  Sacc.  and  Speg.  and  to  M,  jvniperinum  Karst 
but  differs  from  both  in  its  much  larger  perithecia  and  longer  asci, 
and  from  the  former  in  its  3-5-8eptate  sporidia. 

Ceratoitoma  melaipermam  E.  &,  £. 

On  rotten  wood.     Ohio,     Morgan  No.  1,041. 

Perithecia  gregarious,  buried,  depressed-globose,  membranaceous, 
i-i  mm.  diam.,  with  a  straight,  black,  erumpeut  beak  about  1  mm. 
long,  obtuse  and  oHen  expanded  at  the  top  into  a  small,  horizontal, 
circular  disk,  and  surrounded  at  the  base  with  spreading,  light- 
yellow  hairs  forming  a  loose,  tomentose- pilose  tuft.  Asci  cylindrical, 
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Kh<m-9lipitate,  65-75  k  6-T  .<,  with  faint  paraphjses.  Sporiitu 
iirii^riate.  navicular,  2-uueleate.  12-15  x  5-6 /i,  hyftlinti  at  first, 
l>i-i.i)R)iu^  ijpake  and  nearly  block. 

Que  would  expect  this  to  be  Spbaeria  inifslila  Scbw. ,  Syn.  N. 
Am.  1,621,  hut  the  speoc.  of  ihnt  species  io  Herb.  Stihw.  ai«  mtt 
iliatinguiahable  from  Ceraloittotiiella  eirrhjim  (Pere.)  ex<-ept  in  bsviiig 
II  gnmll  patch  of  vellowisli-browii  tomeutum  around  the  l>:ise 
ul'lhe  ostiolii. 
CerBtaatoma  aJbomsonlana  E,  &  E. 

On  rutt«n  wood.     Ohio.     Morgan. 

Perithedo  entirely  buried,  large  (1  mm.  diani.j.  membrauarru- 
ciirineeoiis,  1-3  together.  Ostiola  enimpeat,  ovate-conical,  blark, 
smooth,  Asci  cylindrical,  p.  ap.  76-80  s  7  />,  paraphyiate.  Bpohrii* 
iiniscriatp,  iueijui laterally  elliptical,  obtuse  1-2-^ucleate,  olivt^- 
hrowo,  11-14x5-6,-.. 

The  oeliola  are  eniinpeut  in  a  yellowieh-white  subelliptical  ^pot 
1-2  lorn,  in  diameter. 

C     aBoettta  0.  &  E.    has  the  perithecia  only  half  as  large  and 
the  BjMridia  smaller;  the  white  spots  aleo,  uuilerwhich  the  peritbi-i'iu 
are  buried.  §eeni  to  be  ehHracteristic. 
AmphiiphaBTia  DoarsnUsima  R,  &  V.. 

On  weatherbeaten  wood,    Ohio,    Morgan. 

Perithecia  superficial,  subgloboee,  210-220,"  diani.  aligliily 
papiilate-nmgbened,  black,  densely  crowded  in  oblong  patched 
J-1  cm.  long  and  2-;!  mm.  wide  or  often  by  confluence  of  greater 
extent.  Osliolum  papilliform,  black.  Asci  cylindrical,  short-i'tipilBte. 
p.    sp.    55-60  x8.-i.     paraphyaate,    8-.=]wred.      Spondia    obliquely 


uniseriate,    ovate-elliptical, 
Cwnes  near    A.  V.'/"-'^'" 


ind      constrict  e<l. 
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form,  minute,  but  distiuct  Asci  cylindrical,  65-70  x  6/i,  narrowed 
below  into  a  stipe  25-30  ii  long,  p.  sp.  55-60  //  long,  indistinctly 
paraphysate,  6-8-6pored.  Sporidia  uniseriate,  lying  end  to  end  in 
the  asci,  oblong-elliptical,  uniseptate,  but  not  constricted,  pale  brown, 
7-10x3i-4/i. 

Differs  from  A,  Oronoeiisis  in  its  larger,  pilose,  sub-collapsed  peri- 
thecia  and  rather  larger  sporidia. 

Teiohospora  nitida  E.  &  E. 

On  dead  stems  of  Ruhus  delicimua,  Rist  Cafion,  Colo.,  April, 
1894.  Prof.  C.  8.  Crandall,  No.  108,  and  on  Ruhus  vilhsus,  Nut- 
tallburg,  West  Va.,  May,  1895.     L.  W.  Nuttall,  No.  706. 

Perithecia  thickly  scattered,  ovate-globose,  350-400  /x  diam.,  at 
first  covered  by  the  epidermis  which  is  raised  and  pierced  by  the 
black,  papilliform  ostiola,  at  length,  when  the  epidermis  falls  away, 
superficial.  Asci  clavate-cylindrical,  paraphysate,  8-spored,  90- 
110x1 1-13 /i.  Sporidia  uniseriate  or  subbiseriate  above,  oblong- 
elliptical,  obtusely  pointed,  3-5-septate,  with  a  longitudinal  septum 
running  through  part  or  all  the  cells,  15-20  x  8-10 /x,  pale,  yellow- 
ish-brown, slightly  or  not  at  all  constricted  in  the  middle. 

The  West  Va.  specc.  have  the  perithecia  rather  smaller  250- 
300  /I  diam. 

Teiohospora  mininui  E.  &  E. 

On  a  dry  oak  post,  mixed  with  Rosellinia  pulveracea  Ehr.,  var. 
microspara,  Rockport,  Elansas,  Oct,  1894.    E.  Bartholomew  1,591. 

Perithecia  scattered,  small  100-110  m,  collapsing,  nearly  smooth, 
with  a  papilliform  ostiolum.  Asci  clavate-oblong,  short-stipitate,  50 
X 12-15 /I  p.  sp.  40-46 /Jt  long,  paraphysate,  8-spored.  Sporidia 
crowded-biseriate,  elliptical,  about  5-septate,  not  constricted,  12-15 
X  7—8  fi,  olive  brown. 

Differs  from  T,  pygmaea  K  &  K  in  its  smaller,  collapsed  perithecia 
and  shorter  asci. 

Lophiofltoma  elaviiponim  E.  &  E. 

On  dead  culms  of  Elymus  Canadensis,  Rooks  Co.,  Kansas 
March  18,  1895.     Bartholomew,  No.  1,694. 

Perithecia  scattered  or  gregarious,  buried,  except  the  erumpent, 

thin,  flattened  ostiolum,  300xl50/x,  culms  mostly  blackened  on 

the  surface.     Asci  clavate-cylindrical.   short-stipitate,  paraphysate, 

40-60  X  12 /x.     Sporidia  crowded  in  the  asci,  clavate,  3-5-8eptate, 

29 
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mostly   coaBtrict«d     at     the   septa,    yellow-brawn,    20-27x5-6,^^=^^- 

elightly  curved,  obtusely  rounded  above,  gradually  oarrowed  belong   ^ 

Differs  from   L.  iTisidiomm  in  the  sporidia  being  without  appen     ^ 

Lophlostoma  Oakotania  E.  &,  E. 

On  decorticated  limbs  of  Cottonwood,  Populua  tnonUifera,     Dakoti^r~=^ 
Oct.,  1894.    "Prof.  T.  A.  Williams,  Ho.  151. 

Perithecia  gregarious,  semi-immersed,  subgloboee,  200-250  //, 
diam.,  black-browu,  with  a  conical,  slightly  compressed  08tiolum_ 
Asd  cla vat©- cylindrical,  short- sti pi tate,  66-75x10-12/1,  with- 
abundant,  filiform  paraphyses.  Sporidia  biseriat«,  obloDg-fusoid, 
uniseptate  at  first,  soon  becoming  3-septate  and  constricted  at  the 
septa,  nearly  straight,  hyaline,  or  at  length  subolivaceous,  15-20  x 
5-6  /'.  Accompanied  by  a  Phoma  with  perithecia  erum pent-super- 
ficial, 100-120;',  diam.,  soon  collapsed  to  almost  cup-shaped,  and 
with  oblong-elliptical  sporules,  2-3  x  \-\\  ,'•,  smoky- hyaline.  Near 
L.  duplex  Karst.  but  is  smaller  in  all  its  parts. 
CnsDibltarla  itonoosrps  E.  &  E. 

Od  dead  stems  oi  BhTia  divermloba.  Pasadena,  Oals.,  Aug.,  1884. 
Prof.  A.  J.  McClatchie,  No.  766. 

Perithecia  in  groups  of  2-6  together,  bursting  out  through  short, 
narrow-el  lipdcal,  longitudinal  cracks  in  the  epidermis  and  uot  rising 
much  above  it,  subgloboee,  350-400  /<  diam. ,  brownish- black,  rough, 
collapsing,  with  a  small,    papilliform  ostiolum.     Asci  cylindrical. 


1896.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  421 

Accompanied  by  a  Pleoapora  not  distinguishable  from  P.  Herba- 
rum  (Pers.). 

Sphaerella  vagans  E.  &  £. 

On  dead  stems  of  Valeriuna  sylvaiica  Gray  and  Castilleia 
mlniaia  Dougl. 

On  the  slope  of  Mt.  Richtophen,  N.  W.  (Colorado,  9,600  ft.  alt 
Perithecia  scattered,  subcuticular,  becoming  superficial  by  the 
peeling  off  of  the  epidermis,  depressed-globose,  or  subelliptical,  of 
tough,  coarse  cellular  structure,  perforated  above,  260-300 /i  in  the 
longer  diameter.  Asci  cylindrical,  subsessile,  p.  sp.  66-60  x  7-8  /i. 
Sporidia  biseriate,  ovate,  uniseptate,  constricted  at  the  septum, 
hyaline,  12-16  x  6-7  /i.  Mixed  with  the  ascigerous  perithecia  were 
spermogonial  perithecia  containing  oblong-elliptical  hyaline  sporules 
6-6  X  2  ,'j.j  but  whether  belonging  to  the  Sphcerella  or  to  Leptosphcma 
condnna  £.  &  K   found  on  the  same  stems,  is  uncertain. 

Phyialoipora  Corni  E.  &  E. 

On  dead  twigs  of  Camus,  Fort  Collins,  Colorado,  March  1896. 
C.  F.  Baker,  No.  329. 

Perithecia  thickly  scattered,  globose  about  200/i  diam.  white  inside, 
covered  by  the  blackened-epidermis,  which  is  raised  into  pustules 
barely  pierced  by  the  papilliform  ostiola.  Asci  clavate- cylindrical, 
70-90x11-13/2,  short-stipitate,  aparaphysate.  Sporidia  biseriate, 
navicular-fusoid,  continuous,  hyaline,  very  slightly  curved, 
20-26  X  4-6  /i. 

Didymella  Bioini  E.  &  E. 

On  dead  petioles  of  Ricinus  communis,  Louisiana.  Langlois, 
No.  2,414. 

Perithecia  gregarious,  minute,  110-160 /i,  subcuticular,  raising 
the  epidermis  into  black,  flattish  pustules  resembling  a  young 
Vermieularia,  scattered  singly  or  sometimes  2-3  in  the  same  pustule, 
Ostiola  inconspicuous.  Asci  oblong- clavate,  very  short  stipitate, 
46-66  X  8-10 /i*  Sporidia  biseriate,  oblong,  obscurely  nucleate, 
becoming  uniseptate,  not  constricted,  curved,  obtuse,  hyaline, 
13-18  X  4-4i  /I. 

There  is  no  stroma  or  any  circumscribing  line. 

BidjmoflphflBria  Celtidis  £.  &  E. 

On  dead  limbs  of  CelHs  ocddentalis.  Rooks  Co.,  Kansas,  May, 
1896.     £.  Bartholomew. 
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Peritbecia  thickl;  ecattered,  gluboee,  email,  about  300  /t  diameter^ 
covered  by  the  epideripia  which  is  raised  into  pustuleB  pierced  abov^ 
by  the  paplllifurm  ostiolum.  Asci  veutriooee-obloog,  eeaeile,  55-60 
X  18-25;*,  obscurely  paraphyeat«,  8-spored.  Spondia  crowded-biEer- 
iat«,  obovate,  uoiseptate  and  slightly  constricted,  brown,  20  z  10 /i, 
or  sometimes  regularly  elliptical,  20-25z  10-12,  .s  both  in  the 
same  ascue. 

The  asci  soon  disappear  and  then  the  fungus  may  be  mistaken 
for  a  Diplodia. 

Flsoipora  Golorftdsosi*  E,  &  E. 

On  dead  stems  of  PoUmonium  eonfertum  Gray.  Cameron  Pass, 
H.  W.  Colo.,  above  timber,  July,  1894.     C.  F.  Baker,  No.    273. 

Ferithecia  scattered,  subcuticular,  subgloboee,  200-230 /j,  dlam., 
of  coarse,  dark  cellular  structure,  with  a  scanty  mycelial  fringe 
around  the  base.  Ostiolum  papilliform,  or  conic- pa  pill  ifortn,  per- 
forating the  epidermis.  Asci  oblong,  short-etipitate,  100-130  x  25- 
30  !>,  with  paraphyses  more  or  less  distinctly  branched.  Sporidia 
biHeriat«,  oblong  or  ovate-elliptical,  scarcely  or  of^n  distinctly  con- 
stricted in  the  middle,  yellow-brown,  6-8-septate  and  becoming 
clathrate-muri form,  ends  mostly  rounded  and  obtuse,  27-35x12- 
15  /I,  slightly  compressed. 

Thesporidia  much  resemble  those  of  P.  junmcolaE.  &  R,  but  are 
not  80  much  compressed,  and  the  peritbecia  are  smaller  than  in  ihat 
species,  with  walls  of  finer  cellular,  structure,  having  a  reddish  tinge 
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Leptosphaeria  lethalif  E.  &  £. 

On  dead  stems  of  Pentstemon  confertus,  Latah  Ck>.,  Idaho,  July, 
1894.    Prof.  C.  V.  Piper,  No.  330. 

Perithecia  erumpent- superficial,  gregarious,  subglobose,  i-i  mm. 
diam.,  with  a  papilliform  ostiolum.  Asci  clavate-cylindrical,  50-60 
X  7-8  fly  with  abundant  paraphyses,  8-6pored.  Sporidia  fusoid, 
slightly  curved,  3-8eptate  not  constricted,  unless  slightly  so  at  the 
middle  septum,  50-60  x  3  J-4  /x. 

The  perithecia  appear  on  the  living  stems  which  are  soon  black- 
ened and  killed. 

Leptoiphaeria  oonoinna  E.  &  E. 

On  dead  stems  of  Castilleixi  miniata  Doug.  Mt.  Richtophen,  N. 
W.  Colo.,  July,  1894.    C.  F.  Baker,  No.  271,  partly. 

Perithecia  scattered,  subcuticular,  subglobose,  200-300  m  diam., 
at  length  semiemergent,  but  still  more  or  less  covered  by  the  black- 
ened cuticle;  ostiolum  papilliform.  Asci  clavate-cylindrical,  70-80 
X  7-10  At,  paraphysate,  short-stipitate.  Sporidia  biseriate  above, 
fusoid,  pale-yellow,  5-septate,  slightly  curved,  one  or  two  of  the 
middle  cells  slightly  swollen,  20-27  x  3-4  //. 

L.  Ogilviejisis  R.  Br. ,  has  the  asci  and  sporidia  larger;  in  L. 
tenera  £11.,  they  are  smaller,  and  in  L.  agnita  the  sporidia  are  6- 
7-septate  and  larger. 

Metaiphaeria  qneroina  E.  &  E. 

On  dead  twigs  of  Quercus  cocmiiea,  var.  tinctorm.  Newfield,  N.  J. , 
June,  1895. 

Perithecia  gregarious,  buried,  globose,  250-300  /i  diam. ,  raising 
the  blackened  epidermis  into  pustules  pierced  at  the  apex  by  the 
papilliform  ostiolum.  Asci  cylindrical,  short-stipitate,  170-190  x 
12 /x.  Paraphyses  filiform,  shorter  than  the  asci.  Sporidia  uniseri- 
ate,  oblong,  3-septate,  and  constricted  at  the  septa,  hyaline,  20  x  7- 
9/.. 

Differs  from  M,  Fiedler  I  (Niessl),  in  its  cylindrical  asci  and  cyl- 
indrical-oblong, not  fusoid,  straight  sporidia. 

Ophiobolni  Helianthi  E.  &  E. 

On  dead  stems  of  Helianihus  Maxlmiliani,  Rockport,  Kansas, 
March,  1895.    Bartholomew,  No.  1,681. 

Perithecia  scattered,  erumj)ent-8uperficial,  ovate-globose,  about  i 
mm.  diam.    Asci  clavate-cylindrical,  p.  sp.  40  x  7-8  /x,  paraphysate. 
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8-epored.     Sporidia   fasciculate,  elongated-fusoid,  bronDtali    id    th^^ 
aaci,   Dearly   hyaline   wheu   free,   S-septate,  not  conatrict«d,  uearl]'^ 
Btraight,  about  40  x  3^-4  /i. 
OpUobolni  pnrpiirsiii  B.  &  E. 

Ou  dead  sterna  of  eoipe  Umbelliferous  plant,  on  Mt.  Richtophen, 
N.  W.  Colo.,  alL  9,500  ft.,  Aug  1894.    C.  F.  Baker,  No.  277. 

Perithecia  gregarious,  buried  od  parts  of  the  etems  stained  purple- 
red,  ovate-globose,  about  250  ;i  diam.,  covered  by  the  blackened 
epidermis  which  is  raised  into  slight  pustules  and  pierced  by  the 
prominentrpspilliform  oeliolum.  Asci  clavate-cjlindrical,  sessile, 
paraphysale,  obtuse,  80-lOOx  12-15^.  Sporidia  crowded,  elon- 
gated-fusoid, moderately  curved,  about  6-septate,  60-66 1 6-6  /«,  one 
cell,  near  the  middle,  swollen,  yellowish- brown. 

Differs  from  0.  porphyrog&nue  (Tode)  and   0.  eotuimilu  E.  A  R 
in  its  broader  asci  aud  sporidia.      O.  fulgidttg  C.  A  P.  haa  the  peri- 
thecia emergent  and  no  swollen  joint  in  the  aporidia. 
Thrridlnm  pallldam  E.  ±  E. 

On  dead  limbs  of  AAiM  9^a&m.  Rooks  Co.,  Kansas,  May  1896. 
Bartholomew  No.  1,711. 

Perithecia  scattered,  depressed -globose,  about  i  mm.  diami.,  sunk 
in  the  surface  of  the  inner  bark,  dirty  white  above,  covered  by  the 
epidermis  which  is  perforated  by  thecouic-papilliform,  amber-colored 
oBtiola,  but  not  raised  iuto  pustules.  Asci  cylindrical,  110-130  z 
,   short-stipitate,     paraphysate.        Sporidia    uniseriate,    ohloug- 
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curved,  13-16  x  3i-4/i,  brown  with  a  hyaline,  minute,  subgloboee 
appendage  at  the  lower  end.  The  peritheeia  are  mostly  scattered 
singly,  but  here  and  there  they  are  collected  in  groups  of  3-4,  with 
their  ostiola  collected  in  a  fascicle. 

This  differs  from  A,  degophora  (Mont. )  in  its  scattered  or  grouped- 
not,  seriate,  peritheeia,  and   in  its   permanently  oblong   appendic- 
ulate  sporidia  ;  from  A.  BamhvBce  Lev.  in  the  absence  of  any  stroma. 

▼alsa  lenoopiis  £.  <&  E. 

On  bark  of  Fraxinus  viridist  Cody,  Nebraska,  March  28,  1893. 
Rev.  J.  M.  Bates.     Coram.  Prof.  Thos.  A.  Williams. 

Stroma,  depressed-conical,  }-l  mm.  diam.,  orbicular,  consisting  of 
the  nearly  unaltered  substance  of  the  bark,  the  flattened  apex  erum- 
pent  and  snow-white.  Peritheeia  6-12,  circinate  in  the  bottom  of  the 
stroma,  about  150  .a  diam.,  abruptly  contracted  above  into  slender 
necks,  their  black,  punctiform  ostiola,  erumpent  through  the  snow- 
white  disk  but  not  exserted.  Asci  clavate-cylindrical,  22-27  x 
5-6 /i.  Sporidia  biseriate  above,  allantoid,  hyaline,  slightly 
curved,  5-6}xl-lJ/£ 

Has  the  outward  appearance  of  Valsa  leucostoma  (Pers.)  or  V. 
nivea  (Hoff. ),  but  the  asci  and  sporidia  are  smaller  and  there  is  no 
eonceptacle  enclosing  the  stroma,  besides  the  different  habitat 

SntTpella  alpina  E.  &  E. 

On  dead  trunks  of  Almis  inca)ia.  Larimer  Co.,  Colo.,  July  1895. 
Alt  7,000  ft.     C.  F.  Baker,  No.  363. 

Stroma  seated  on  the  wood,  depressed  conical,  orbicular  or 
elliptical,  3-4  mm.  diam.,  white  inside,  enclosed  in  a  stout,  black, 
subcarbonaceous  shell,  circumscribed  by  a  black  line  penetrating  the 
wood.  Peritheeia  20-30  in  a  stroma,  monostichous,  crowded,  ovate- 
globose,  i  mm.  diam.,  necks  slender,  rising  through  the  white 
substance  of  the  stroma  and  terminating  in  a  compact  fascicle  of 
stout,  subglobose,  quadrisulcate  ostiola  erumpent  through  transverse 
cracks  in  the  epidermis  or  closely  surrounded  by  it.  Asci,  p.  sp.^, 
22-24  X  4—5  /A,  long  stipitate, '  with  stout,  nucleate  paraphyses 
exceeding  them  in  length.  Sporidia  subbiseriate,  allantoid,  yellowish, 
moderately  curved,  7-10  x  1 J-2  //. 

Differs  from  E,  similis  (Karst.)  in  its  larger  sporidia  from  E. 
alnifraga  (Wahl.)  in  the  shorter  spore-bearing  part  of  the  asci,  and 
from  both  in  the  much  more  numerous  peritheeia. 
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Entrpalla  harbiooU  E.  &  E. 

On  dead  stems  of  Aster  cordifnlltig.     Ohio,     Morgsn  No,  1,12^^  "" 

Stroma  elongated,  5  or  more  cm.  loog,  and  2-3  mm.  wide,  elst)^^'^' 
black  outside,  circumscribed  by  a  black  line  which  penetrates  deepl_J__S 
into  the  substance  of  the  stem.     Peritheda  globoee,  300-450  /<  diam         — 

"not  deeply  buried,    lying  either  singly  or  3-10  together  in  valsoici ■ 

groups.     Ostiola  erumpent,  tuberculo-globoee  or  short- cytiodncaJ — — 

with  their  tips  swollen,  quodrigulcate.      Aaci,  p.  sp.,  <•• — -J  -' *- 

30-35  X  5-6  It,    with  a  slender  stipe,     Paraphyses  obscure  or  none 

Sporidia  allantoid,  yellowish,  slightly  curved,  obtuse,  6-8  x  li-2  f 

Differs  from  E.  cervicvlala  (Pers.)  in  its  partly  scattered  peritheoa. 
and  herbicolous  growth,  iu  which  respect  it  approaches  Cryptoepharia. 
DtaUTpaUa  Fiulnl  E.  A  E. 

Od  dead  limbs  of  Fraxinut  viridii.  Rooks  Co.,  Kansas,  July, 
1895.     E.  Bartholomew,  No.  1,783. 

Stroma  cortical  and  convex,  2-3  mm.  diam.,  formed  of  the 
slightly  altered  substance  of  the  bark,  without  any  distinct  drcum- 
scribing  line.  Penthecia  8-12  iu  a  stroma,  globose,  260-300/1 
diam.,  ostiola  united  in  a  brownish-black,  erumpent  disk,  only 
slightly  projecting,  becoming  4^1eft.  Asci  clavate,  110xl2/t, 
loDg-stipitate,  paraphyaate,  polysporous.  Sporidia  crowded,  allant- 
oid, yellowish-hyaline,  curved,  6-8  x  1  i-2 ,". 

The  stromata  raise  the  bark  into  distinct  pustules,  to  the  aides  of 
which  the  lobes  of  the  ruptured  epidermis  closely  adhere. 
XBlDgramma  boramlB  E.  &  E. 
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Stroma  interruptedly  effused  oontinuous  for  2-4  cm.,  or  subro- 
bicular,  ^-1  cm.  across,  about  1  mm.  thick,  margin  abrupt,  some- 
times the  upper  edge  slightly  projecting,  oonidial  layer  rusty-red, 
same  color  as  in  H,  perforatum  (Schw. )  Perithecia  monoeti^chous, 
ovate,  i-i  mm.,  the  apices  only  slightly  prominent,  with  small, 
papilliform  ostiolum,  finally  perforated.  Asci  cylindrical,  rather 
long-stipitate,  abundantly  paraphysate,  S-spored,  p.  sp.  90-110  x  7 
—8/1.  Sporidia  uniseriate,  oblong-navicular,  14-18  x  6-7  /i,  yellow- 
ish at  first,  with  a  single  large  central  nucleus,  finally  opake. 

Distinguished  from  H,  rubigiiiosum  (Pers.),  by  its  larger  sporidia. 

Phyllaohora  Plantaginii  E.  &  E. 

On  leaves  of  Plantago  Rugelii,  Racine,  Wis.,  Oct.,  1894.  Dr.  J. 
J.  Davis,  No.  943. 

Kpiphyllous,  gregarious,  on  dead  areas  of  the  leaf,  convex-hemis- 
pherical, black,  }-i  mm.  diam.,  or  2-3  confluent  and  then  larger, 
base  innate  in  the  surface  of  the  leaf,  apex  papilliform.  Cells  filled 
with  oblong,  hyaline,  2-nucleate  stylospores  6-8  x  2-2}  //.  Asci  not 
yet  formed. 

Evidently  the  early  stage  of  Fhyllachora. 

Dothidella  longiiiima  (Pers. )  E.  &  E. 

Sphaeria  longissima  Pers.,  Syn.  p.  31.  Phoma  long^isdma  West. 
Not.  Ill,  p.  13. 

Perithecia  densely  gregarious,  seated  on  a  thin,  black  subiculum 
forming  long,  narrow,  black,  ribbon-like  strips  1-1}  mm.  wide, 
extending  from  node  to  node  on  the  stems,  minute,  slightly  prom- 
inent, not  confluent,  covered  at  first  by  the  blackened  epidermis. 
Ostiola  inconspicuous,  or  minutely  papilliform.  Asci  oblong,  40  x 
7-9  fjL,  nearly  sessile,  paraphysate.  Sporidia  biseriate,  oblong,  uni- 
septate,  but  scarcely  constricted,  obtuse,  hyaline,  12-15  x  3}  /i. 

On  dead  stems  of  Chenopodium  alhwi,  Kansas.  Bartholomew  & 
Shear. 

Homoitegia  oosoinodiioa  E.  &  E. 

On  bark  of  birch  trees.     Newfoundland.     Waghorne. 

Stromata  erum pent-superficial,  discoid- pulvinate,  }-f  mm.  diam., 
pierced  above  with  6-8  small  round  openings  but  without  any  promi~ 
nent  ostiola.  Ascigerous  cells  about  75  /i  diam. ,  with  thin  subhy- 
aline  walls  so  that  they  are  not  easily  distinguished.     Asci  oblong. 


i 
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Biil)seBsile,  55-60  X 12-15  .■■,  aparaphvsaU,  4-8  epored.  Sporiilw 
mostly  hi>ieriate,  vatying  from  ellipltcal  to  obloug  and  ^22  x  S—lO/i; 
■^-septate  amJ  conslricted  at  the  wpta.  especially  at  the  middle  one, 
where  tliey  reaiiilv  depurate,  obtuse  at  the  etide,  hyaline.  Belongs  in 
BiiCL-ardo's  eubdiviHioii  Biiamtgiteria  and  allied  to,  but  apparently 
differeut  from  H.  iturimmn  Berk. 
Ciboris  Liqnidatobarii  C  &  E. 

On  decaying caj»ules  of  Li(juidainUii:  Naamaus  Creek,  Dt;lawai% 
May  1895.    A.  Commons,   No,  2,710. 

Gregarious  Htipitate,  4-5  mm.  high.  Aaroma  alwut  2  miii,  broad, 
orbicular,  convex  and  brownish  when  dry,  margin  jiiiler,  Stipe, 
while  or  dirty-white,  i)iil>eruleut  Asci  elavate,  Bti[iital«,  76^80  x 
7-8  ;i,  witb  filiform  paraphyaeM.  Hporidia  snbbiseriate,  obloug, 
byatiue,  continuous,  8-11  x3;i. 
■alU*li  Aaolapiadii  E.  A  E. 

Ou  dead  slenis  of  A»clepitM.  l»ndiiu,  Canada,  July,  1895, 
Deaniess  No.  2.28.5. 

At  first  covered  by  the  epidermis,  then  erumpent-superticial,  orbic- 
ular. 1  mm,  diam. ,  pale  Blnte-color.  margin  coarsely  toothed  or  sub- 
entire,  plano-convex,  much  shrunken  when  dry.  Asci  cvlindriea], 
short-stipitale,  parapbysate,  8-s[»red.  65-60  x  6  /..  Sporidia  mostly 
biseriate,  subinequi  laterally  elliptical,  2-nucleatc.  hyaline, 
8-10  X  3  ., 

Closely   allied    to  /Vniri  abdUa    Ell,   hnt   diHk    darker,  sporidia 
brojuler  and  as-nmia  iini  ii^  .■<.iii|.li'lfly  withdrawn  beneath  the  epi- 
.h-rn.ii'  ulict.  ,ln  . 
Cenangium  conglobatam  K.  .v  I:. 

(.>n  d<>nd  iinili-  ;l'  ^<.}w  d.M'i.lnons  iree  i.r  shrub,  iliiy  of  Islands, 
\V<-sr  Ckhi  of  Nvwtouiidliu.d.  .InU  |8;i.-,,  H,.v,  A.c!  Wiigborne, 
Nn.  4l', 

lk'!>-r\y  .f^iiitut^e.    forniinsr  rciujii.c-i    inlis  or  bulls  :!-4  mm.  diam. 

.\<i'i., I   .■ii|i-li;i]ie.l.    -l.nr-'ol-tr    or    f,TniL'iuou-    iii.-ide    and    out, 

nmr^'iii    liL'lil.rolnr..d    -m:.]    Vy\u^.-.\    ^^\<h   >h'.n.    ^v.,U:     snioolb  bttirs, 
.)in.id,-  :;nuiiil->.--iiii..M        ,\M-i  .  I:ivitl,-rv[hidiiiiil,  .-r-il.-,  .•'-s|«>red, 
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Ohloroipleniam  itriispornm  Ell.  &  Dearness. 

Od  decaying  leaves.  London,  Canada,  July  1895.  Dearness 
No.  2,281. 

Sessile,  hemispherical,  1-1  i  mm.  diam.,  greeDish-yellow,  thin, 
hemispherical,  with  the  margin  incurved  and  toothed,  rough  verru- 
cose-squamose  outside,  pale  yellow  inside,  substance  soft-carnoee. 
Asci  clavate-cylindrical,  stipitate,  p.  sp.  70-75  x  15-20/^.  Paraphy- 
ses  filiform,  longer  than  the  asci.  Sporidia  irregularly  crowded  in 
the  asci,  elliptical,  smooth  and  hyaline  at  first,  pale-brown  and 
longitudinally  striate  when  mature,  15-20  x  9-11  /i. 
Cenangella  abietina  E.  &  £. 

On  bark  of  dead  Abies.     Newfoundland.    Waghorne. 

Asoomata  erumpent-superficial,  gregarious,  black,  orbicular, 
about  i  mm.  diam.  with  the  margin  thin  and  suberect.  Asci 
clavate-cyclindrical  subsessile,  60-75  x  12 ,%  8-spored.  Sporidia 
biseriate,  ovate-elliptical,  yellowish,  becoming  brown,  2-nucleate, 
becoming  uniseptate,  12-18  x  6-7  n, 

Patellea  hysterioides  E.  &  E. 

On  weather-beaten  pine  lumber.  Rooks  C6.,  Kansas.  K 
Bartholomew. 

Ascomata  erumpent-superficial,  i-i  mm.  diam.,  black,  the  opposite 
sides  incurved,  when  dry,  so  as  to  give  the  appearance  of  a 
Hysterium  with  an  open  disk.  Asci  obovate,  30-35  x  20  //,  with 
a  short,  nodular  stipe.  Paraphyses  united  above  into  a  black  or 
purplish-black  epithecium.  Sporidia  crowded,  obovate,  uniseptate 
and  constricted,    14-18  x  8-10  //,    ends  rounded  and  obtuse  hyaline. 

P.  Hygia  (B.  &  C.)  is  said  to  have  the  sporidia  subattenuated  at 
each  end,  which  is  not  the  case  with  this  species. 
Dnplioaria  aonminata  £.  &  E. 

On  culms  of  Juricus  Drummondiij  Cameron  Pass,  Colo.,  July, 
1894.     Prof  C.  S.  Crandall,  No.  83. 

Ascomata  scattered,  shield-shaped,  }-l  mm.  diam.  astomous,  con- 
vex when  moist,  collapsing  and  wrinkled  or  ridged  when  dry,  black 
and  shining,  manner  of  dehiscence  not  seen.  Asci  clavate-cylin- 
drical, obtuse  at  the  apex,  gradually  narrowed  to  the  base,  80-110 
X  11-12 /Ji,  paraphyses  none.  Sporidia  8  in  an  ascus,  irregularly 
crowded,  bifusoid,  i.e.  consisting  of  two  fusoid  spgridia  joined  end  to 
end,  30-35  x  2  j-3  /x,  hyaline,  acuminate  at  each  end,  but  more  dis- 
tinctly so  below. 
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D.  Empetri  Fckl.  baa  the  sporidia  larger  56x6 a  tuid  obtuu 
at  the  ends.     D.   Cockinehinengit  K.  &  H.  has  sporidia  shorter  and 
broader. 
PbylloitlgU  amioU  E  &  E. 

Od  leaves  of  Aretottaphyloa  vUeida  and  A.  ManaxnUa,  Jackson, 
Amador  County,  Gala.,  1894.    Geo.  Hansen,  Noe.  129  and  130. 

8pots  ciDereouB,  with  a  narrow,  reddish- purple  border,  orbicular, 
3-4  mm.  diam.  Perithecia  ampbigenous,  erumpent,  depreseed- 
globose,  120-200fi  diam.,  overnia  with  a  hypbomycetous  growth, 
Alfemaria,  which  aUo  spreads  more  or  less  over  the  surfitce  of  the 
leaf.     Sporules  ovate  or  elliptical,  7-10  x  5-6  //,  light  straw-yellow. 

On  A.  Mamanita  the  perithecia  are  scattered  over  reddish-browD 
dead  parts  of  the  leaf,  mostly  the  upper  half,  without  any  definite 
spots.  The  AUemaria  has  conidia  composed  of  globose,  brown  cells 
7-8/1  diam.,  joined  in  toruloid  threads,  or  collected  in  irregular 
shaped  massee,  or  forming  concatenate  conidia  10-30  x  8-20  /i. 
?li7lloitloU  TriUli  E&.E. 

On  leaves  of  IHlUum  peliolatum,  Pullman,  Wash.,  June,  1894. 
Prof.  C.  V.  Piper.  No.  341. 

Spots  small,  2-3  mm.,  round,  dirty-brown,  grayish  in  the  center, 
margin  darker,  with  a  yellowish- shaded  border.  Perithecia  innate, 
epiphyllous,  globose,  about  75  ,'i  diam.  Sporulee  oblong,  hyaline, 
continuous,  10-14  x  2-2j  /t.  On  the  same  spots  is  a  Cladoaporimn 
C.    TriUii   £.  &.  £.     Tufts  effused,  slate-color.     Hypbae  septate, 
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Perithecia  epiphyllous,  solitary,  oae  ia  the  center  of  each  spot,  75 /x 
diam.     Sporules  subglobose,  hyaline,  nucleate,  5-6  //  diam. 

Phylloiticta  oast&nioola  E.  &  E. 

On  leaves  of  Castanea  ch'rysophylla,  Sissou,  Cala.,  July,   1894. 

Prof.  Marshall  A.  Howe,  No.  122. 

Spots  epiphyllous,  dark-brown,  suborbicular,  2-5  mm.  diam.,  with 
a  narrow,  dark,  subfimbriate  border,  scarcely  visible  on  the  lower 
face  of  the  leaf.  Perithecia  crowded  on  the  spots,  buried  in  the  sub- 
stance of  the  leaf,  hard  and  tough,  orbicular  or  elliptical,  80-100  /a 
diam.,  sometimes  2-3  confluent,  the  apex  erumpent  and  broadly 
perforated.  Sporules  abundant,  minute,  oblong,  3-3}xU-li/', 
hyaline.  The  tough,  almost  sclerotioid  perithecia  indicate  that  this 
may  be  the  styloeporous  stage  of  some  Phyllachara,  or  other  dothide- 
aceous  fungus.     Very  different  from  Ph,  Casianeae  £.  &  E. 

Aiteroma  infaioans  £  &  E.     N.  A.  F.  3,361. 

On  dead  stems  of  Iva  xanthifolia,  Fort  Collins,  Colo.,  Feb.,  1895. 

C.  F.  Baker,  No.  234. 

Fibrils  appressed,  branched,  radiate,  at  length  often  disappearing, 
leaving  the  surface  of  the  stem  blackened  for  several  5-10  cm.  in 
extent,  the  blackened  areas  mostly  surrounding  the  stem  and  more 
or  less  distinctly  limited.  Perithecia  abundant,  pustuliform,  per- 
forated above,  90-150  /x  diam.  Sporules  oblong-elliptical,  hyaline, 
continuous,  3-5  x  1-1  i  /i. 

Aiteroma  Parkinsoniae  E.  &  E. 

On  pods  of  Parkinsonia  TorreyanOj  Tucson,  Arizona,  Sept,  1893. 

Prof.  J.  W.  Tourney,  No.  14. 

Perithecia  emergent-superficial,  subdepressed,  150  /x  diam. ,  at  first 

a  single  one  seated  in  the  center  of  an  appressed,  gray,  radiating 

mycelium,  at  length  smaller  perithecia  appear  along  the  radiating 

arms  of  the  hyphae.     Sporules  oblong,  hyaline,  2-3- nucleate,  15- 

20  X  5-7  /JL,  ends  obtusely  rounded. 

Apoflphaeria  Ohiensii  E.  &  E. 

Go  rotten  wood.  Ohio.  Morgan,  No.  1,068.  Perithecia  gregar- 
ious, depressed- globose,  minute,  150 /i,  papillate.  Sporules  oblong- 
elliptical,  continuous,  hyaline,  2i-3  x  1  /i,  borne  on  stout,  fascicu- 
late basidia  10-12  x  li-2  //  below,  slightly  tapering  above. 

Dothiorella  fraxinioola  E.  <&  E. 

On  bark  of  dead  Fraximts.     Long  Pine,  Nebraska,  June,  1895. 

Rev.  J.  M.  Bates. 
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Perithecia  erumpent-Buperficial,  deQseljr  gregarious,  or  here  and 
there  collected  iu  botryoid  clustera  coDuected  by  an  imperfect  stroma, 
1-i  mm.  diam.,  with  a  papilliform  or  short- cylindrical  oetiolum, 
finally  collapsing  above  and  broadly  perforated.  Sporules  oblong- 
fuaoid,  18-30  x  6-7  ;i,  hyaline,  continuous,  on  slender  basidia  about 
as  long  as  the  sporules. 

Differs  from  D.  Fruxini  R  &  E,,  and  from  D.  fraxinea  Sacc. 
and  Roum.  in  its  larger  perithecia  and  its  difierently  shaped   spor- 

DothloTClU  CrKUa^  E.  &  E. 

On  dead  limbs  of  Crataegiis  oxyacantha,  LondoD,  CaDada,  May, 
1895.     J.  Deamess,  1,291  (b). 

Stromata  gregarious,  erumpent,  black;  flattened  pulvinate  1-li 
mm.    or  more  in  diamet«r.      Perithecia  small,  2-20  in  a  stroma. 
Ostiola  papillirnrm.     Sporules  elliptical,    smoky  or  aubolivaceous- 
hyaline,  18-20  x  lO-16/i  on  stout  basidia,  but  soon  dedduotie. 
Faiioooonm  qnaroinnin  E.  &  E. 

On  dead  limbs  of  Querau  coccinea,  var.  timiffria,  Newfield,  N.  J., 
March,  1895. 

Stromata  numerous,  scattered,  subcuticular,  tuberculo- convex, 
seated  on  the  surface  of  the  inner  bark,  erumpent  and  looeely  sur- 
rounded by  the  ruptured  epidermis,  about  1  mm.  diam,,  whil«  or 
whitish  inside,  obscurely  multilocular,  enclosed  in  an  outer,  coriace- 
ous coat,  which  is  irregularly  ruptured  above.  Sporules  fusoid, 
hyaline,  continuous,  mostly  2-nucleate,   subobtuse,  10-16  x  3-3}  ;<. 
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but   the   arrangement  of  the   perithecia  is  dilTerent  and  sporules 

septate. 

DiplodU  UmbeUolariaa  E.  &  E. 

On  dead  twigs  and  limbs  of  Umbellularia  Calif omica,  Pasadena, 
Cala.,  Aug.,  1894.     Prof.  A.  J.  McClatchie. 

Perithecia  scattered  singly  or  oflener  in  short  series  of  3-6,  bedded 
in  the  blackened,  almost  stromatic,  substance  of  the  inner  bark  and 
raising  and  splitting  the  epidermis  into  short,  longitudinal  cracks, 
through  which  their  minute,  papilliform  ostiola  are  barely  visible, 
150-200 // diam.,  whitish  inside.  Sporules  elliptical,  broadly  con- 
stricted at  the  septum,  dark-brown  obtuse,  16-20  x  8-10/1,  on  pedi- 
cels about  as  long  as  the  sporules. 

Similar  but  smaller  perithecia  on  the  same  limbs  produce,  oblong- 
elliptical,  pale-brown,  8-10  x  4-5  //.  sporules  Caniotheeium  UmbeUu- 
lariae  R  &  R .  Other  perithecia  contain  oblong,  5-septate  sporules 
25-30x7-9/1,  on  hyaline  pedicels  8-12 /i  long  terminal;  cells  of 
sporules  hyaline,  intermediate  ones  olive- brown.  Hendersonia  Urn- 
beUulariae  R  &  £. 

Diplodia  offioinalii  E.  &  E. 

On  dead  limbs  of  Sasaafraa  offidnalisy  New  Brunswick,  N.  J. 
Prof.  B.  D.  Halsted.     Michigan,  G.  H.  Hicks. 

Perithecia  evenly  but  thickly  scattered,  subepidermal,  depressed- 
globose,  150-200/1  diam.,  covered  by  the  blackened  epidermis 
which  is  raised  into  distinct  pustules  pierced  at  the  apex  by  the 
papilliform  ostiola.  Sporules  oblong,  dark-brown,  septate  in  the 
middle,  but  not  constricted,  15-22  x  7-8  /i. 

Differs  from  D.  Sassafrcis  Tr.  &  E.  in  its  larger  sporules  septate 
in  the  middle,  and  in  growing  on  dead,  instead  of  living  limbs. 

Botryodiplodia  oitioUta  E.  &  E. 

On  bark  of  dead  Quercua  alba,     Ohio.     Morgan  No.  1,051. 

Perithecia  fasciculate,  12-20  together,  conic-cylindrical,  1-1 1 
mm.  long,  white  inside,  joined  at  base  in  a  black,  subcuticular 
stroma,  erumpent  through  the  thick  epidermis,  and  when  growing 
on  the  side  of  a  log  or  limb,  curving  upward.  Sporules  elliptical, 
20-25  X  11-12  /I,  uniseptate,  brown. 

Aieoobyta  leiooU  E.  &  E. 

On  old  stalks  of  Zea  Mays,  Newfield,  N.  J. ,  May,  1895. 
Perithecia  gregarious,  on   slightly  darker,  irregular  shaped  or 
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subelongated  areas  of  the  sUilk,  Buberumpeot,  [nerced  above,  10(V 

150/1  diam.     Sporules  obloDg-cylindrical,  hyatioe,  jellowiah  in  Uit — ^ 
iiiasa,  uniscplate,  not  constricted,  obtuse,  6-8  x  l}-2.'i. 

Very  different  from  A.  zeiva  Sacc.  which  is  on  the  leavea  aad  faa^ 

s|>orules  18  x  7;i. 
DiplodiBB  CoIoTkd«niU  E,  &  E. 

On  dead  stems  of  Ovticrrezla  Eutkamiae,  Fort  Collina,  Colo, 
March,  1895.     C.  F,  Baker,  No.  333. 

Perithecia  subgregarious,  often  subeeriate,  e^umpeD^ superficial, 
small,  about  200,",  black  and  shining,  subglbose,  with  a  papilliform 
ostiolum.  Sporules  oblong,  obtuse,  uniseptat«,  but  mostly  not  coo- 
Btricted,  smoky-hyaline,  tf-8  x  21-3/1. 

Near  D.  Gala  Nieesl,  but  apparently  distinct;  that  species  having 
ovate,  constricted  sporules. 
B«ptoria  variBgata  E.  &  E. 

On  leaves  of  Rhatnnn«  Purahiana,  Shasta  Springs,  Siekyou  Co., 
Cala.,  Aug.,  1894.     W.  C.  Blasdale. 

Spots  numerous,  dark  rusty-brown,  becoming  light  rusty-brown, 
2-8  mm.  diam.,  with  a  small,  white  spot  in  the  center,  or  in  the 
larger  spots,  with  numerous  white  spots  arranged  so  as  to  present  a 
zonat«  or  marbled  appearance,  as  in  Septaria  mvtiva  Pk.  Peri- 
theda  epipbyllous,  but  often  visible  below,  seated  on  the  small  white 
spots,  broadly  open  above,  100-110  ;i  diam.  Sporules  clavKt«-cyl- 
indrical,  irregularly  curved,  hyaline,  nucleate,  becoming  3-aeptate, 
25-55x3-4J/<. 
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W.  C.  Blasdale  and  Septoria  macrophyUi  £.  &  K,  MS.,  on  leaves 
of  Acer  macraphyllumy  Seattle,  Wash.,  Aug.,  1894,  Prof.  C.  V. 
Piper,  should  be  considered  as  mere  varieties  of  Septoria  eirciiiata 
K  &  K,  Proc.  Phil.  Acad.,  1894,  p.  367. 
Ameroiporium  oinotum  E.  &  E. 

On  dead  stems  of  Glcidiolus,  Pasadena,  Gala.,  Aug.,  1894.  Prof. 
A.  J.  McClatchie,  No.  793. 

Perithecia  superficial,  applanate,  100-150 /x  diam.,  membrana- 
ceous, of  cellular  texture,  broadly  open  above,  fringed  around  the 
base  with  spreading,  smoky-hyaline,  continuous,  simple  or  sparingly 
branched  hairs,  80-120x3//.  Sporules  short-elliptical,  smoky- 
hyaline,  obtuse,  3i-5  x  2-2i  //. 

Besides  the  subhyaline   hairs  that  fringe  the  perithecia,  other 

branching  brown  threads  creeping  on  the  surface  of  the  Gladiolus 

stem,  bear  ovate,  brown,  conidia  1 -septate  at  first,  then  2-3-septate 

and  subrauriform,  or  sarcinuliform,  12-15  x  7-12  //. 

Phleoipora  Californioa  £.  &  E. 

On  leaves  of  Acer  Califarnicuvi,  Contra  Costa  Co.  Cala.,  July, 

1895.     W.  C.  Blasdale.  ^ 

Acervuli  on  small,  2-3  mm.,  pale,  indefinite  spots  thickly  scat- 
tered over  the  leaf,  covered,  especially  on  the  upper  side  of  the  leaf, 
by  the  black,  subclypeate  perithecia  which  are  obsolete  or  unde- 
veloped below.  Sporules  cylindrical,  mostly  straight,  1-3-septate, 
20—35  X  3J-4J  /i,  hyaline,  not  constricted,  expelled  in  white  filiform 
cirrhi  on  both  sides  of  the  leaf 

Differs  from  Phi.  Aceris  (Lib. ),  in  its  black-capped  acervuli  and 
white  cirrhi. 
Oloeoiporium  oastanioolum  E.  &  £. 

On  leaves  of  Castanea  veaca,  lying  on  the  ground,  Faulkland,  Del., 

Aug.,  1887.    A.  Commons. 

Amphigenous  but  mostly  hypophyllous,  on  light-colored  spots  or 
areas  of  the  leaf,  also  on  and  alongside  of  the  midrib.  Acervuli 
numerous,  minute,  yellowish,  erumpent.  Conidia  fusoid,  subobtuse, 
slightly  curved,  20  x  2-2 J  //. 

On  the  one  leaf  examined  was  an  abundance  of  Diwaaia  artocreas 
(Tode)  forming  conspicuous,  suborbicular,  black  patches. 
Cylindroiporium  Bhamni  £.  &  E. 

On  leaves  of  Rhamnus,  sp.,  Shasta  Springs,  Cala.     W.  C.  Bias- 
dale,  No.  283. 
80 
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Spots  small,  1  mm.,  v 
detiuite  hrowu  spot?,  3-S 
seated  on  the  white  s|h)1 
drical,  curved,  ulitiise,  ii 


«  Pui'^hk 


I  tarfrer, 


,  Ketitou,  Wafh.,  Aug.  9,  1894. 


■k-ally  arranged  o 

I11III.  diain.    Auerviili  epiphyllous.  eru 
:<,  l.lai-k,  l!J0-200,'.  diam.'     Coiddia 
iR-leale,  hynliiie,  35-45  i  3}-4J  /.. 
Hariania  Bhamoi  K.  &.  I', 

Oil  leaves  i.fy;/H,i 
Prof.  C.  V.  Pijwr,  No.  oi). 

8poti  Buborbicuiar,  }-l  cm.,  whitish  in  the  (.'enter,  with  a  lirund, 
dark-purpliah  horder.     Acerviili  epipliyHoiis,  hut  also  visihie  l)eli>w, 
Hesb -colored,  200-250/.  dinni.     O.niiiiii  oldoiig  ..r  elliptif-oblonK, 
uuiseptate,  hyidine,  (i-8  x  'li-'-t  ,■■,  not  constricted  at  the  septum. 
Martonift  mbiginoB*  K,  A:  i:. 

On  leaves  of. **(/;!?  Idaho,  1«02. 

Spots  nniuerous,  small,  alxiiit  1  r 
more,  rusty -lirown,  without  any  disiiii 
.on  the  tip|M:r  side  ot'tiiu  leaf. 

Acervuli  tiumeroos,  100-1.^0 ;'  iliam.,  aiiipliigenoiiii,  hut  moellv 
erum[H^ut  lietow.  Couidia  elongalfd-pirilonii,  hyaline,  uniseplute 
near  the  lower  end,  often  slightly  carved,  acute  helow,  11-1;1  x  2!- 
4J  .".  Spore."  smaller  and  spiia  diltiireut  from  any  of  the  other 
species  on  willow  leaves.     Comes  nearest  .1/.  ivilicieu/a  Bre*. 


.  J.  Mulford. 


■  hy   continence 
B  dearly  dcHned 


Helanooninm  eTlclg^rnm  i:. 
On  hark  of  dead  majih 
AwTrvnli    suhcul 


.  P.. 
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cv)m!nou  orifice  ami  form  heaps  of  sjwres  resembling  perithecia.  The 
Newfiold  specc.  are  younger  and  not  as  well  matured  but  show  the 
same  general  characters  as  the  California  specc. 

Sphaeropsis  Aim  C.  &  E.  in  Krieger's  Saxon  Fungi  No.  847,  is  a 
true  Sphaeropsis  and  different  from  this. 

Ovnlaria  lotophaga  E.  &  E. 

On  living  leaves  of  iMua  Torreifi.  Sisson,  Gala.  ,  July  1894. 
W.  C.  Blaj^dale.  No.  288. 

Sjwts  irregular  or  suborbicular,  2-8  mm.  diam.,  grayish-brown, 
with  a  narrow,  darker  border.  Hyphae  Bubfasciculate,  hyaline,  con- 
tinuous, simple  or  sparingly  branched  15-25  x  2i-3  /i,  subgeniculate 
alcove.     Conidia  subglobose  or  obovate-globose,  7-9  x  5-7  /z. 

Bamnlaria  oiroumfuia  E.  &  E. 

On  leaves  of  Rumex  obfusifoliiu*.  Oberlin,  Ohio,  May,  1894. 
Prof.  F.  D.  Kelsey,  No.  133. 

Amphigenous.  Spots  small,  1-2  mm.,  whitish,  with  a  brown 
l)order,  thickly  scattered  over  the  leaf.  Hyphae  often  issuing  from 
the  stomnta  of  the  leaf,  very  long,  100-150  x  2A-3/i,  vaguely  and 
loosely  branched,  distantly  septate,  hyaline,  assurgent,  subgeniculate 
and  toothecl  ai>ove,  Conidia  varying  from  ovat«  or  oblong-elliptical, 
5-»10  X  2-2 i  ,'L  to  cylindrical  10-15  x  2-22  /*,  hyaline,  continuous, 
concatenate.  Whether  the  conidia  ever  became  septate  we  can 
not  sav. 

Differs  from  B,  pratejisis  Sacc.  in  its  smaller  conidia  and  longer 
hyphae,  and  its  effused  growth,  spreading  out  around  the  spots  so  as 
to  form  white,  orbicular  patches  2-3  mm.  diam. 

Bamalaria  cerooBi)oroidei  E.  &  E. 

On  lenves  0^  EpUoblum  splcatnm.  Seattle,  Wash.  August  1894. 
Prof.  C.  V.  Piper,  No.  290. 

S|X)t.s  numerous,  variable  in  size  from  1-3  mm.,  often  confluent  in 
irregular,  subangular  patches  J-l  cm.  diam.,  dark- purplish,  with  a 
diill-whitidh  center.  Hyphae  hypophyllous,  few  in  a  tuft,  arising 
from  a  yellow-brown,  stromatic  base,  subgeniculate,  continuous  or 
faintly  1-2-septate,  brownish-hyaline,  nucleate,  30-60  x  3} /z. 
Conidia  terminal,  oh  1  on g-f iisoid,  hyaline,  at  first  continuous, 
finally  narrowed  in  the  middle  and  1,  or  more,  septate,  15- 
30  X  4-5  //.. 
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OwMtpenlla  Buoharidl*  E.  &  E. 

On  leaves  of  Baarharh  Dotigkutii,  Berkeley,  Gala.,  June,  189 — 
W.  C.  Blasdale. 

Spots  Biiborbicular,  3-4  mm.  diam.,  dirty-brawn,  gTeeoish  i*-!* 
first,  mostly  wrinkled.  Hyphae  hypophyllous,  ceepitoae,  hyalin^^^ 
simple,  mostly  straight  and  continuous,  entire  or  faintly  toothec^^ 
above,  2&-40  x  4  /i.  Conidia  cylindrical,  obtuBe  at  both  ends,  1-3 —  ' 
septate,  hyaline,  40-60  x  4-4}  fi. 
CeroospDnlla  nivoia  E.  &  E. 

On  leaves  of  Pentglemoii.  Digitalis,  Ohio.  Morgan,  No.  414,  and 
on  P.  ovattu,  Idaho.       Piper,  No.  297. 

Spots  Hmalt,  round,  1-2  mm.,  whit«,  with  a  narrow  slightly  raised 
mai^n  surrounded  by  a  purplish  discoloration.  Hyphae  simple, 
Bubatteuuated  above,  nucleate,  continuoue,  12-15  x/j,  long  hyaline 
above,  brownish  and  more  or  less  swollen  below,  numerous,  seated  on 
a  hemispherical,  cellular,  brownish,  sphaeriafbrm  base  and  bearing  at 
their  tips  the  cylindrical,  hyaline  conidia,  12-26  x  U-2  ,'i,  nucleate 
and  becoming  1-2 -sept ate. 

Difiers   from    C.   Penislemitnh  E.    &  K.,  iu  its  smaller  hyaline 
conidia  and  hyphae,  white  spots,  and  narrow,  thread-like  margin. 
CcrcMpora  bibiioini  E.  &  E. 

On  leaves  of  Hibisctis  t'diaeeu»,  Mexico,  1895.  Dr.  E  Palmer, 
No.  328. 

Hypophyllous.   Hyphae  sparingly  branched,  septate,  equal,  3i-4/< 
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CercNwpora  OrindeliflB  E.  &  £. 

On  leaves  of  Orindelia  sp.  Berkeley,  Cala.,  June  1894.  W.  C. 
Blaadale,  No.  258. 

Amphigenous,  scattered  in  small,  more  or  less  confluent  patches 
over  both  sides  of  the  leaf.  Hyphae  tufted,  short,  simple,  continuous, 
15—35  X  4  fi,  subentire,  or  imperfectly  toothed  above,  subhyaline. 
Conidia  slender-clavate,  yellowish- hyaline,  granular  and  nucleate, 
becoming  faintly  3-6-or  more-septate,  sometimes  constricted  at  one 
or  more  of  the  septa,  and  oflen  abruptly  enlarged  at  one  end, 
50-140x4-7/1. 

ClAdotporium  aromatioiixn  £.  &  E. 

On  living  leaves  of  RhiLs  aromaticcL  Pasadena,  Gala.,  August 
1894.     Prof.  A.  J.  McClatchie,  No.  779. 

Epiphyllous,  scattered,  not  on  any  definite  spots.  Sterile  hyphae, 
scanty,  creeping,  branched,  fertile  hyphae  scarcely  tufted,  erect,  pale 
olivaceous,  septate  and  constricted  at  the  septa,  subgeniculate,  30-70 
X  5  /i.  Conidia  terminal,  concatenate,  olivaceous,  oblong-cylindrical, 
uniseptate,  not  constricted,  12-22,  (mostly  about  15)  x  5/x. 

The  hyphae  thickly  scattered  over  the  surface  of  the  leaf  give  it  a 
smutty  appearance. 

Maoroiporium  tomloidei  E.  &  E. 

On  dead  stems  of  Urtica  Lyallii,  Pullman,  Wash.,  March  1894. 
Prof.  C.  V.  Piper,  No.  320. 

Effused,  forming  a  thin,  olive-black,  velutinous  layer  for  several 
cm.  in  extent  Hyphae  toruloid,  closely  septate,  branched.  Conidia 
variable,  15-40x10-15//,  3-6-septate  and  rather  sparingly  muri- 
form,  the  smaller  ones  sarcinuliform,  the  larger  ones  obovate,  borne 
on  deciduous,  closely  septate  pedicels  25-45  x  5-5  /i,  enlarged  above 
into  the  conidia. 

Both  the  sterile  and  fertile  hyphae  are  so  closely  septate  as  to 
resemble  threads  of  Torula, 

Sporidesmium  pnnotans  E.  &  E. 

On  bark  of  living  limbs  of  Planera  aqucUica.  St.  Laudry,  Co., 
Louisiana,  July  1894.     Langlois,  No.  2,392. 

Punctiform,  scattered,  conidia  cespitose,  short  stipitate,  of  various 
shapes,  subglobose,  20-30  //,  diam.  or  often  clavate  or  obpiriforra, 
clathrate-septate,  brown,  25-75x12-20//,  including  the  short,  12- 
20/1,  septate  pedicel. 
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The  tufts  of  coDidia   form  little  blnck  Bi>eck8,    vrhich  at  a  csa^*^ 
glance  resemble  minute  perithecia. 
8rMti;(poriam  pednBealatum  E.  &  E. 

On  dead  stems  of  SnmbueM  glanci.  Piillnian,  Wash.,  March  ISr*-'^' 
Prof.  C.  V.  Piper,  No.  316. 

Tufts  punctiforii),  \-\  mm.  diani.,  erumpeiil  aud  cloeeiy  borde.^''^ 
l>y  the  ruptured  epidermia.  Sterile  hyphae  coarse,  6-8  ,'i  thic::^  ' 
branching,  sparingly  septate,  crooked,  hyaline,  intricately  inl^^'' 
woven.  Conidia  oblong,  or  the  shorter  ones  ovate,  hiseptate,  b  " 
scarcely  constricted,  brown,  borne  on  short,  ovate,  brownish  basiJ"^  " 
2~15  s  6-8  /I  arising  fn>m  the  pr()¥tral«  hyphae,  but  tinally  separa  ■^" 
ing  and  remaining  permanently  attached  to  the  conidia. 

This  ^rees  with  the  <liagno!iis  of  B.  fiigepfaliim  Sacc.  and  Roun::*  - 
only  that  has  dark   hyphae  ("intense  fuligineis")  and  there  is  d^^ 
mention  made  of  the  permanent  basidia  so  constantly  seen  in  ouV* 
Washington  species. 
HaeroiporiaiB  gnonmerinnm  K.  A  E. 

On  living  leaves  of  Cwiimw  melo.  Las  Cruces,  New  Mexico,  Aug., 
1895.    Prof.  E.  0.  Wooton. 

Epiphyllous,  on  orbicular,  8ul>cou fluent,  rusty-brown  spots,  3-4 
mm.  diam.,  becoraiug  whitish  in  the  i^iiter.  Hyphae  fasciculate  or 
solitary,  few  in  a  fascicle,  subgeiiiculato,  I-S-septHte,  35-50  x  5-6  ■ 
Conidia  clavate,  sleiider-stipilate.  S-^-sejilnle,  scarcely  constricted, 
aubmuriform,     30-75x15-25,",    ]>edieel,    25-35/1    long.      Nearly 
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Stemphylium  subradians   K.  &  K. 

On  bark  of  dead  limbs  of  Jjonicera  Involuerata^  **  Coffee  Pot 
Springs,"  (^olo.,  Aug.,  1894.  Alt.  9,500  ft.  Prof  C.  8.  Crandall, 
:No.  9:3. 

Hypliae  d(»(uniibent,  browu,  continuous  or  faintly  septate,  2A-8  /< 
<iiani.,  radiating  from  scattered  jKunt^  of  attachment  to  the  matrix 
and  formiii*;  a  loose  network.  Conidia  subglobose,  20-80;/  diam. ,  . 
composed  of  globose,  browu  cells,  5-8."  diam.,  and  borne  on  short 
lateral  branches  or  pedicels,  issuing  at  a  right  angle  from  the  pros- 
trate threads.  To  the  naked  eye  the  fungus  appears  like  black,  thin, 
velvety  patches  indefinitely  effused  and  from  2-10  mm.  in  extent, 
often  surrounding  the  lind)  or  twig. 

Stilbomyces  ii.  gen.     Fani.  Stilbeee. 

Sterile  hyf>hae  creeping,  scanty,  fertile  hyphae  united  in  an  erect 

stipe  surmounted   by  a  conidiiferous   head  comix)sed  of  bundles  of 

tlagelliform,    nucleate,    conidia.       Dillers   from  Stllbum  only   in  its 

conidia. 

Stilbomyces  Berenice  E.  «&  K. 

On    living   bark  of  I)lo.><pyr(}.%    Pointe  Aux  Loupe,    Acadia  Co., 

La.,  Sept.,  1894.     Langlois,  No.  2,896  and  2,400. 

Stipe  cinerous-white,  1-1 1  mm.  long  and  about  100//.  thick,  mostly 
a  little  curved,  slightly  attenuated  above,  and  surmounted  by  a  nar- 
row-elliptical, acute  head,  a  little  thicker  than  the  stij>e.  Conidia 
flagelliform,  hyaline,  about  60//  long  and  8.]-4o //  thick  at  the 
moniliform-nucleate  base,  constricted  between  the  nuclei,  and  finally 
separating  into  ovate-elliptical,  snioky-hyaline  joints,  5-7x3-4/', 
prolonged  above  into  a  continuous,  hyaline  bristle  like  crest  which 
constitutes  alwut  half  the  length  of  the  conidia.  These  conidia  are 
united  at  the  base  so  as  to  form  tufts  of  50-100  conidia  with  their 
flagelliform  tips  spreading  out  like  the  bristles  of  a  paint-brush. 
Fusarium  acuminatum  E.  «S:  E. 

On  living  stems  of  Solannm  tnbrrosuin^  (ieneva,  N.  Y.,  July,  1895. 
Prof.  S.  A.  Beach,  conmi.  F.  C.  Stewart. 

Sporodochia  gregarious,  minute,  white  at  first,  then  Hesh-colored. 
Conidia  falcate,  attenuate-acuminate  at  each  end,  8-5,  exceptionally 
6  septate,  not  constricted,  arising  from  slightly  elongated  cells  of  the 
proligerous  layer,  in  which  respect  it  differs  from  the  usual  tyf)e  of 
FwHirium.  Quite  distinct  from  /'.  (Ii/)lu.'<j)<)rnni  C.  &  E. ,  which 
also  occurs  on  the  same  host. 
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October  1. 
Mr.  Charles  Morris  in  the  Chair. 
Tweuty-seveu  persooB  present 

A  paper  entitled  "  List  of  Birds  collected  in  North  Greenland  by 
the  Peary  Expedition  of  1891-92,"  by  Witmer Stone,  waa  presented 
for  publication. 

October  8, 
Mr.  Charlie  Morris  in  the  Chair. 

Nineteen  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication: 

"  Archaeological  Work  in  Ohio."    By  Gerard  Fouke. 

"  Certain  River-mounds  of  Duval  County,  Florida."  By  Clarence 
B.  Moore. 

"Two  Mounds  on  Murphy  Island,  Florida."  B^  Clarence  B. 
Moore. 

"Certain  Sand  Mounds  of  the  Ocklawaha  River,  Florida."  By 
Clarence  B.  Moore. 
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October  29. 
Dr.  C.  Newlin  Peirce  in  the  Chair. 

Ninety-one  persons  present 

A  paper  entitled,  "  Synopsis  of  the  North  American  Species  of 
Gorytes  Latr,"  by  Wm.  J.  Fox,  was  presented  for  publication. 

The  death  of  Louis  A.  Harlow,  M.  D.,  a  member,  was  announced. 

The  Publication  Committee  reported  in  favor  of  the  publication  of 
the  following  papers  in  the  Journal  of  the  Academy : 

•*  Certain  River-mounds  of  Duval  County,  Florida."    By  Clarence 
B.  Moore. 

**Two  Mounds  on  Murphy  Island,  Florida."     By  Clarence  B. 
Moore. 

"  Certain  Sand  Mounds  of  the  Ocklawaha  River,  Florida."    By 
Clarence  B.  Moore. 

A  preliminary  account  of  the  Re-explorcUion  in  1894.  «^  1895  of 
the  **Bon€  Hole,^^  now  kiurwn  as  Irwins*  Cave,  at  Port  Kennedy,  Mont- 
gomery County y  Pennsylvanm.  Mr.  Henry  C.  Mercer  remarked 
that  when  Dr.  Samuel  G.  Dixon  of  the  Academy  kindly  put  him  in 
charge  of  the  excavation  at  Port  Kennedy  in  November  of  last  year, 
(after  Mr.  D.  N.  McCadden,  having  found  fossils  in  a  dump  heap, 
had  called  attention  to  the  deposit,  and  after  Mr.  S.  N.  Rhoads  had 
excavated  there  for  some  time)  he ,  the  speaker,  soon  learned  that  they 
were  once  more  at  the  old  so-called  *'  Bone  Hole'*  of  Port  Kennedy. 
This  was  the  place  referred  to  by  Mr.  C.  M.  Wheatley,  who  gives  a 
cut  of  it  in  the  American  Journal  of  Science  and  Arts  for  April, 
1871,  and  where  he  collected  the  bones  described  by  Prof  Cope  in  the 
Proceedings  of  the  American  Philosophical  Society  for  April,  1871. 
A  recent  lowering  of  the  quarry  floor  had  brought  the  workmen  to 
the  same  sofl  place  that  they  had  reached  twenty-five  years  before. 
They  were  twelve  feet  deeper  than  Mr.  Wheatley  had  been  at  the 
previous  time,  in  a  gallery  filled  up  with  stratified  rubbish,  whose 
roof,  if  it  had  a  roof,  had  been  blasted  away,  whose  bottom  had 
never  been  reached  and  whose  horizontal  extent  no  one  can  guess. 
They  were  not  standing  in  the  darkness  under  a  rock  arch,  but  in 
the  open  quarry,  forty-five  feet  below  the  original  surface  of  the  hill, 
at  the  very  bottom  of  the  quarried  area,  and  below  its  water  level, 
so  deep  that  the  drainage  hole  clo0e  by  had  to  be  pumped  out  day  and 
night  to  keep  the  floor  dry.  A  great  mass  of  red  talus,  unfortunately 
dumped  exactly  upon  the  deposit,  overhung  them  ready  to  fall  as 
the  digging  went  on. 

The  explorer  was  confronted  by  a  vertical  bank  about  twenty-five 
feet  wide  by  twelve  feet  high  and  striped  with  colored   bands  of 
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utiiiibtr  iiiid  varieiy  of  the  boue*  ut 
ull  ilirei'iiotir  llml  lirsL  iibluiiblitHl 
:!iy  HLii!  liiuck  eurih  uith  trugiiienU 
iki'ii,  iTu^heii,  ground  iuto  u  sort  ut' 
iliiig  ui  the  earih,  ufieu  oozing  full 
111  liillliig  lo  pieces  wlieu  toudied, 
slielltf  of  pliwUjr  ol'  [larie,  to  I* 
iui;ii  was  sciiitered  and  dislocated;  no  skele- 
l  ilie  marks  of  guiiwiug  te<-th  betii  found 
inilieale  a  iJen  of  utriiivoi-oii8  beai-tis  while 
.f  iW  reiiiuiiis  furiiier  dispel  the  latter  ideti. 
ihis  ruiisiiii  ibijv  might  inti-r  was  tliiuklv 
liiiklyiniialiited'l.vsliHliS,  judging  from  the 
.'ir  Ihiih':',  uiiil  us  inlereiitially  from  modern 
iliB  lapir,  liuried  with  it,  eiidureil 
arm  or  lenqtrHte.  Aiiimals  large 
ami  suiiUi,  lii'Ti*  iiim  gfiilk',  lay  |i>j,'ullu-i-,  tlii;  cuiubrdui;  niastotlou 
wlioso  Iwnes  hiid  Iweii  giiminl  to  powder,  iir  dislocated  uud  crushed, 
at  the  botloiii  of  the  digging  ahmg  with  the  rubhit  uud  tlie  turtle. 
I'rotessor  Coi*  had  :-howu  ihul  lliere  were  feline  carnivores  and 
Hhundniit  liearg,  and  they  hud  toniid  ihci^aber-tootheil  tiger  with  the 
iKiiies  of  birds  and  llie  remains  uf  ilie  gwitler  hors<.',  the  huaver,  and 
tiie  lliimii.  Whal  was  ihe  [wwer  th.il  destn'yed  the  creatures,  and 
whiit  the  went  thiit  brnught  toeglher  their  bones  and  huHed  them 

Not  I'l  ;intii-i|i:iti:-  ii  dcscii|iIioii  that  ought  lo  bo,  very  carefully 
givezi  of  the  jHi^iiioii  iind  ('i.iil<'nli;  of  liils  remarkable  deiM>£it,  uf  tiie 
Wiiv  thf  jaw^  ami  llic  tcelli,  llii'   kimekli's  and  the  vertehrre  of  these 


of  U'ator  like  a  soaked  spin 
so  that  they  had  to  l)e  ci 
remove.!.  Ail  lliiit  «ai  so 
toil  lay  logetber, 
upon  any  uf  ilie  l)oue.-  lo  i 
till!  kind  ami  priipiirliiiu  <i 
Till'  country,  ivbic'li  lor 
wooiied,  mii-1  liHve  Iwcii  tl 

specieH    iieiihur  this  aiiiai 
i-old,  the  cliniute  was  prol 
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for  great  thick  blocks  of  wood,  jJiill  iimlecoiii[)Ose(l,  cut  out  oi'  trues, 
aud  thougli  rui)l)ed  aixi  rouudtMi  in  an  inexplicable  manuer,  btill 
retaining  their  bark?  A  ware  ihai  he  wa.s  probably  dealing  with 
a  situation  such  as  had  never  before  been  presented  in  the  sea- 
board region,  and  not  certain  what  niighl  be  disclosed  at  any  moment, 
he  had  taken  the  most  minute  care  of  all  the  bones  that  could  be 
saved,  labelling  everything  at  once,  according  tu  a  system  of 
uund>ered  rectangles  [)ainteti  on  the  deposit  with  white- Wiish  so 
that  the  exact  relative  [)osition  of  each  specimen  could  be  recorded 
aud  a  chart  made,  if  need  be,  to  show  the  whole  series  in  place  at 
a  glance. 

Here  was  an  immense  deal  of  evidence  sealed  up,  every  item  of 
which  should  offer  an  imjwrtant  clue  to  the  conditions  of  pleistocene 
time.  The  nnitrixes  sent  in  bulk  in  boxes,  because  thev  contained 
too  nuiny  small  remains  to  be  opened  at  the  cave,  should  be  studied 
by  a  botanist.  There  were  parts  ot*  trees,  twigs,  and  possibly  grasse^, 
leaves,  vines,  fibres,  nut*;  and  seeds,  all  as  dearly  a  part  of  the 
time  and  it.<  climate  as  the  animals. 

Several  sup|X)sitions  were  necessary  to  account  for  what  was  seen: 

First.  This  diverse  and  uncongenial  honle  of  aninuds  must  have 
come  together,  whether  to  eat  salt,  feed,  drink,  cross  a  swamp  antl 
perish  in  the  mire,  fall  into  a  hole,  or  to  take  refuge  at  s<mie  point 
of  vantage  fnmi  some  terror  of  nature. 

Second.  They  perished,  but  how?  Should  the  entombment  be 
referred  to  wholesale  destruction  by  lightning,  carcasses  dragged 
into  an  open  cavern  by  carnivores,  or  nund)ers  of  animals  going  to 
one  sj)ot  to  die?  If  it  was  drowning  on  a  large  scale,  how  account 
for  the  birds  and  the  turtles? 

Third.  The  flesh  decomposing  had  left  the  bones,  and  the  bones 
themselves  had  decaved  in  manv  instances  before  thev  were  rede- 
fwsited  in  the  cave.  This  was  certain  from  the  fact  that  no  skeletons 
lay  intact. 

Fourth.  Water  had  rede|>osited  the  already  fleshless  and  weakened 
IxMies  in  their  present  |>osition,  grinding  many  of  the  older  and 
more  fratrile  into  a  sort  of  meal,  inibcddinir  others  cmnparativelv 
intact  in  this  meal,  depositing  all  in  hopeless  confusion  with  clay  and 
stones  in  stratified  ban<ls,  ixud  destrovin^c  them  still  farthiM'  hv  the 
down-settling  of  the  debris  aft<M'  they  had  reached  their  present 
l)Osition. 

There  seemed  to  be  no  mixing  of  epochs  or  down- washing  of  old 
and  new  deposit^j  into  this  deep  cluism.  Whatever  else  was  inferred 
from  the  debris  thev  knew  its  <reolo<rical  date.  Thev  had  jrone  back 
one  geological  step,  into  different  conditions  of  .species,  and  a  different 
climate.  If  they  were  to  find  a  paleolithic!  ape-like  savage  in 
eastern  North  America  this  was  the  place  to  settle  his  antiquity 
beyond  all  reasonable  doubt.     No  trace  of  humanity  had  yet  been 
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found,  but  if  Man  were  living  at  this  time  the^  might  auppoae  that 
the  waters  which  gathered  bother  and  poured  into  this  tomb  eo 
many  living  creatures  seized  him  also,  and  that  at  some  nnexpected 
moment,  they  should  find  a  piece  of  his  skeleton,  or  a  fragment  of 
his  handiwork  to  prove  it  Port  Kennedy  represented  the  meeting 
ground  between  anthropology  and  paleontology,  where  perhaps  from 
the  point  uf  view  of  the  latter  larger  science,  it  was  sufficient  to 
gather  the  bones,  and  identify  the  species,  but  anthropology  asked 
for  more.  It  must  have  everything  measured  and  in  place.  On  the 
alert  for  the  sudden  apparition  of  Man,  it  must  know  how,  when, 
why,  by  whom,  aud  under  what  circumstances  all  these  objects  were 
found.  No  more  of  the  doubt  that  beclouded  the  classic  depoeita  at 
Natchez,  Miss. ,  or  Trenton,  N.  J.,  that  perplexed  the  student  who  went 
to  Stockholm  and  tried  to  get  at  the  real  meaning  of  the  bones  that 
Lund  supposed  he  found  associated  with  pleistocene  fossils  in  the  Minas- 
Geraes  Cflverns  in  Brazil.  No  more  of  the  uncertainty  that  ob- 
scured at  first  the  inveatigatioos  at  Gaileureuth,  where  pottery  and 
charcoal  seemed  to  be  mixed  with  the  bones  of  the  Cave  Bear, 
or  at  other  caverns  in  Belgium,  England  and  France,  where  for  a 
long  time  science  concerned  itself  with  the  species  of  animals  found, 
and  not  with  the  human  remains  associated  with  them.  If  Homo 
»apkn»  were  found  at  Port  Kennedy  the  fact  and  its  significance 
could  well  be  established  beyond  all  controversy,  but  since  Dr.  Dizon 
and  the  s[)eaker  had  begun  excavation  there  a  year  ago,  and  after 
working  nt  the  spot  for  more  than  a  month  last  autumn,  and  during 
several  recent  weeks,  the  latter  felt  that  it  would  be  safe  to  say  that 
not  one- third  of  the  deposit  had  been  removed,  though  he  himself  had 
dug  out  about  800  cubic  yards,  and  Mr.  Rhoads  had  removed  as 
much  previously. 
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for  1871.     The  number  of  species  determined   at  that  time   was 
thirty- four.  • 

The  specimens  now  received  were  derived  from  another  part  of  the 
same  fissure,  which  had  been  exposed  by  further  excavations  by  the 
quarrymen.  The  first  to  come  to  hand  were  obtained  by  Dr.  Dixon 
and  Mr.  S.  N.  Khoads,  but  subsequently  a  large  amount  of 
material  had  been  taken  from  the  deposit  by  Mr.  H.  C.  Mercer,  who 
had  carefully  noted  the  position  of  every  specimen.  The  observations 
now  made  by  Prof.  Cope  were  based  on  not  more  than  half  thc^ 
material  obtained,  and  could  be  regarded  as  only  preliminary  to  a  full 
report  which  he  hoped  to  make  at  a  future  time. 

The  species  obtained  so  far,  including  those  of  the  collection  of 
1870,  are  as  follows:  Batrachinj  undetermined,  one  sp.,  Te»tudhuiia, 
three  species;  OphidUiy  two  species;  Aves,  two  species;  Mammalia^ 
jEilieTi/ato,  five  species;  6r/ire'«,  twelve  species;  /w^cc/twro,  one  species ; 
Ckirnivora,  fourteen  species;  Proboscldia,  one  species;  Diplarthra, 
seven  species;  total,  forty-eight  species.  Subtracting  three  species  from 
the  list  of  1871  as  not  well  founded,  we  have  an  addition  of  seventeen 
species  made  by  the  present  exploration.  Of  these  additions  ten 
species  are  Caruivora. 

Characteristic  peculiarities  of  the  association  of  species  are  the 
following:  The  most  abundant  of  the  large  mammals  is  the  tapir, 
Tapirus  haysii  Leidy.  The  next  most  abundant  is  the  bear,  Arcto- 
iherium  prMnum  Leidy.  Probably  the  skunk,  Mephitis  mephitica 
L.  is  the  next  most  numerously  represented.  If  we  r^ard  the  sloths 
of  the  genus  Megalonyx  as  representing  one  species,  they  are  the  most 
numerous  in  individuals,  but  there  are  several  species.  E(piu8 
major  Dek.  and  Mastodon  americanus  Cuv.,  in  both  young  and  adult 
individuals,  are  not  rare.  The  remains  of  Elephas  have  not  been 
found,  and  the  first  collection  only  contains  Mylodon,  Peccaries  of 
two  species  are  not  uncommon;  while  a  few  individuals  of  a  deer 
occur,  and  a  single  tooth  of  a  rather  large  cameloid.  The  Glires  of 
the  new  collection  had  not  been  investigated,  but  there  is  a  leil  ramus 
mandibuli  of  a  beaver  which  is  very  near  to,  if  not  identical  with, 
the  Castor  fiber j  a  species  not  contained  in  the  collection  of  1870. 
No  fragments  of  opossum  have  been  found,  and  raccoon  is  very  rare. 

More  attention  has  been  given  to  the  Carnivora  of  the  collection. 
The  Arctotheriwn  pristi7ium  is  of  South  American  type,  and  is 
widely  different  from  the  existing  North  American  bears.  Associates! 
with  it  are  remains  not  distinguishable  from  the  common  black  bear, 
Ursus  aniericauHs,  A  few  teeth  and  bones  are  not  distinguishable 
from  those  of  the  wolf,  while  two  species  of  foxes  are  represented  by 
two  molar  teeth,  one  of  which  is  not  distinguishable  from  the  corres- 
ponding part  of  the  gray  fox,  V,  euiereoargenUiius.  Fragments  of 
sectorials  are  closely  similar  to  those  of  Eassariscus  astutus,  and 
fragments  represent  a  weasel,  Mustela.     The  cats  are  represented 
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tiliiiiidniit  14  the  red  Ivnx,  L.  nij'iis. 
■d  by  iiiaiKiihulHr  nmai?,  wliich 
!t!  llie  uorresimuding  parls  of  ihe 
Thero  an;  three  inferior 
■  set'liirial  of  «  cnl  of  the 
tu  scienee;  and  there  are 
-.vilh  leeth,  of  the  large 
(irac'di*  Cojie.  Finally 
iiidietite  an  ally  of  the  hyieiias: 
'Xfierlat'i.      The  following  are 


ov.  This  s}»e(^ies  i^  represented  by  three 
i^r  jaw  wliieh  Iwlong  to  tn^o  individuaU. 
iiiiHrior  secloriul  tooth  accompanies  these 
til  the  name  Bj)e<:ies.  These  teeth  belong 
to  an  aiiirnii!  of  ihe  rliiuciisions  of  Ihe  jni;iiftr,  and  the  inferior  pre- 
niolaivliave  I  lie  ]Hi^lerior  heel  and  IoIk!,  niiil  anterior  hasal  lol>e,  well 
dev('lo]M'd.  Tlic>  liori/.oiital  ^eciioii  <if  thu  priiii'ipal  cusp  is  leoticulsr, 
without  niiK'h  ditlerfiice  in  ihe  dc;;ree  iif  i-nnvexitv  of  the  outlines. 
Tli.'terlli  difii'v  iVuni  those  of  IhiiIi  Ihe  jaguar  and  puma  in  the 
l^rcater  eleviitiiiii  nf  hotli  ihe  jKi-urior  heel  and  lobe,  which  are 
sejMtrateil  from  CMidi  <i[her  hy  deep  iuci>ii>ii>.  The  jiosterior  part  of 
the  croMii  is  n:iii'o\ver  ]iiislerioriy.  os])e('inlly  in  the  anterior  tixith, 
which  diffiTS  more  in  iill  ihe  ])(>inls  nii-nlimieil  than  does  the  |>oslerior 
tooth.  EiiHuiel  smooth,  l^n-lh  of  crown  of  p.  ni.  I.  21  mm:  width 
of  do.  |Kwleriorlv  !)  mm. ;  elevation  <if  do.  14  mm.  Length  of  crown 
of  p.  m.  II,  Ifi'mm.;  width  of  do.  1.',  mm.;  elevation  of  da  8.5 
mm.  This  spM'ies  is  smaller  than  ihe  Viii-'ui  n'/vw;  Ijcidy,  which 
e^liifllB  tht'  lion,  and  which  diti'ere  a\m  in  the  imich  simpler  fhamot^r 
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£in<^uiai'  procoft-s  bui  has  iio(li>liiKL  jipex;  itfe  Ijase  (lispluy.s  Uie  origin 
i)t*  a  sepiinitc  root.  Tlie  inTerior  .seclorial  has*  no  trace  of*  heel.  Tlu* 
tir&t  premolar  is  sli<nt  and  rohnst,  aii<l  lia-  a  .--liort  hut  Nvell-<k'iine<l 
lieel,  and  well- marked  lun  not  elevat^^I  posterior  lohe.  The  principal 
L-Urip  i>  elevated  and  rooii-t,  with  hnlicular  section  with  outlines  of 
vv»ry  nne(pud  (•onvexity.  In  a  prol>al)le  .second  specimen  of  this 
tooth,  the  anterior  lohe  i>  <listiiici.  uciiti*  e.'lge.d,  and  little  elevated. 
Incisors  short,  hooked,  and  with  hasal  lohe  at  one  side  onlv. 

The  length  of  the  fra'j^ment  of  the  superior  <.'ainne  measures  111 
mm.;  antt'roposterior  <liameter  at  hast*  of  crown  27  nun.;  Ho.  at  30 
mm.  from  base  *24  jinn.;  transverse  rliameicr  at  do.  11  mm.  Antero- 
]>osterior  diaineti'r  of  .-upi-rior  sectorial  .*>!  mm:  jrreatest  width  (at 
protocone)  14  nun.  Anteroposterior  diameter  of  inferior  .sectorial, 
2o  mm.;  do.  tjf  p.  m.   1.  20  nnn.  (reslored). 

This  species  ditlers  from  the  S.  thn-'uhtttii.^  Liedy,  in  the  much 
greater  compression  of  the  su])erior  canine  tooth,  while  the  ^eiu^ral 
(lii!ien>ioii<  an*  similar. 

( -iioci  TA  iNKXi'iuCTAiA  sp.  n(^\.  This  sprcies  is  represented  hy  a 
riirht  inferior  sectorial  in  'jood  preservation.  It  resembles  a  ^ood 
di'al  that  of  <'r(t"nfii  nuruffif'!,  iuu\  airre^s  with  it  in  the  aKsence 
of  trar-e  of  !ii<'ia<'oijid.  Thf  cutiinii  I. eel  is  rath«*r  louirer  than  in  that 
s|H'cies  and  ihc  ci»!;rulum  whii  h  is  so  consj)icuiMis  in  it  is  wantin;^  in 
the  f  »»il  tooth.  The  parrironid  and  proioconid  are  well  elevated 
and  equal.  Antrro|)osterior  di:un<^tei' of  ct'OWU  24  mm.;  do.  of  do. 
exclusive  «)f  heel  11'  mm.;  ehvi'tidn  of  Daraconid  lt>mm. 

The  occurrence  of  a  hyeiui  in  this  I'ollection  is  uidooked  for,  htit  was 
rendered  hrs>i  incredible  b\'  the  discoverv  of  a  >|)ecies  of  this  faniilv, 
Flontplii!  }ii.<<  (fiif  rsiih  )is,  in  the  oliocene  bed  of  IVxas.  There  is  an 
alternative*  to  the  identification  of  this  species  as  ('raoiitd,  and  that  is 
that  it  miirht  !>id(»n;L;  to  the  ^reuus  Ximrnnu*.  As  this  L'enus  helon^rs 
t<»  the  middle  Miocene,  il  is  extremely  imj)robjd)le  that  it  shotild 
have  a  reoreMUtative  in  the  P!(M>to<*eue  fatina,  nlthouijh  the  stirvival 
of  this  form  of  sectcu'ial  tooth  in  comiection  with  modern  feline  char- 
acters in  other  respects  is  not  an  inumssibililv. 

Of  the  f'rty-eitrht  species  contained  in  the  collection  eleven  have 
not  been  finallv  deternnned.  Of  ihe  thirty-six  (h'lermiued  species 
nine,  <h*  twentv-tive  per  <'ent.,  are  still  existinir,  and  the  remain- 
intr  tw^entv-seven  are  extiiut.  Of  the  (»xistimr  st^ecies  eitdit  are 
nearctic,  and  (uu\  fV/Zx  ^  ?/r^/,  is  neotr(»])ical.  Of  the  extinct  spe- 
cies ten  are  of  nearctic  tvpf*,  an<l  ten  are  of  neotroj)ical  type;  the 
remaining;  six  sp(-cies  beiuL"^  iiidifl'erently  one  or  thi^  other,  except 
the  Crornfn,  whi«*h  is  of  old  world  tvpe.  The  ])resence  of  Eqiiv}< 
m^'ior,  and  of  th'»  beav(»r.  en?uie«'ls  tluM'auna  directlv  with  that  of  the 
Rjuits  beds  of  the  West  and  S^out Invest,  with  \vhi<*h  the  Meiralonyx 
fauna,  as  he  had  called  this  one,  wa*i  probablv  contem|)oraneous. 
These  faunas  were  separated  bv  a   lontr  interval  of  time   from   the 
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■  oiies  > 
Iciiinil  in  8u  innuy  caves  hy  Mr.  H.  (J.  Merwtr.  The  epeaker  had 
.su;^t!iit<Ni'  that  this  ii^rval  was  marked  bv  the  Chaniplain  depres- 
^iiiLi  duriug  which  the  Culuiubia  gravels  aiid  other  forDiaiioue  of 
trravol  and  claj  were  depuaited,  and  ho  had  hence  de^gnnled  liu! 
caves  of  the  two  ogee  as  P  rev  bam  plain  and  I'ustchainplain. 

As  regards  the  mixie  of  occurrence  of  the  remains  of  this  fauoa 
the  following  remarks  were  made.  No  single  cave  deposit  hat 
been  found  as  yet  which  containe  eo  large  a  number  of  species  ne 
tile  subject  of  this  commuoi cation,  although  ihoee  of  Brixham  in 
England  and  Gaile'nreulh  in  Bavaria,  contained  as  many  or  more 
numerous  individual  auimsJs.  As  the  majorit}'  of  the  species  at 
Port  Keuuedv  are  not  cave-dwellers,  and  many  of  theni.  as  the  nias- 
todonfi  and  slothi^,  cannot  well  have  beeu  dragged  Uiere  by  caniivu- 
rous  species,  the  question  arises  as  to  bow  the  accumulation  catne 
about.  The  bones  show  no  »igns  of  gnawing,  nor  of  wear,  as  though 
they  had  been  transported.  At  the  same  time  two  l>oues  have  been 
rarely  found  in  their  norma)  relations  in  the  skeleton.  The  fissure 
has  beeri  exposed  for  some  twenty  feet  from  the  summit,  hut  the 
bottom  has  not  Iteen  reached,  cjiiefly  on  account  of  the  quantity  ot' 
water  jireseHt.  The  scattered  and  mixed  relations  of  the  bones  are 
identical  with  tbe  randilions  he  had  found  to  exist  in  caves  contain- 
ing the  game  fautia  iu  Southwest  Virginia  »ud  East  Tennessee.  No 
local  ci)uditions  will   therefore  account  for  a  phenomenon  so  wide- 

lu-  hii.l  gathered  from  tlie  fiicts  J-  us  fi>llows:    He  iius}iecled  lliat  ihe 

lurgcr  Htiiuiftia  at  li-asl  fell  into  this  fissure  during  a  lm)g  |>eri<Mi. 

Miiuy  of  the  sniiillcr  ones  mav  bave  enti-red  it   from  i 

filled  by  di-hri-.     Animals  frequently  re.-ort  to  ■■uves  lo. 

of  tit'tv  feet  in  Icngtli  which  is  lai^e  enough  lo  iidmil  n 
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Thr  Port  Ketmetly  DejHMiL  Prof.  Anoelo  Hkilfrin,  com- 
meoting  upon  the  evidence  that  had  been  submitted  regarding  the 
age  of  the  deposit,  believed  that  special  caution  was  necessary  in  as- 
signing to  the  debris  a  definite  geological  |)Otiition.  To  him  the 
large  number  of  extinct  or  Neotropical  tbrms  indicateil  more  nearly 
a  Pliocene  rather  than  Po»t-Pliocene  fauna — at  all  events  a  fauna 
whose  culmination  preceded  the  Glacial  Epoch— and  he  watt  hardly 
prepared  to  accept  them  as  a  |)art  of  the  fauna  of  the  region  which 
survived  the  melting  uf  the  ice.  The  correspondence  was  with 
the  Pampean  fauna  of  the  southern  continent,  and  this  he  was  also 
inclined  to  believe  to  lie  (as  Prof.  Cope  himself  had  years  before  an- 
nounced) Pliocene.  Prof.  Heilprin  said  that  he  was  not  yet  a  con- 
vert to  the  Columbian  gravel  theory,  regarding  which  far  too  much 
uocertainty  existed  to  |)ermit  it  U)  be  accepted  a««  a  broad  chrono- 
logical element  in  geological  history.  He  thought  it  not  unlikely 
that  the  remains  in  question  had  been  subjected  to  redistriliution 
by  the  glacial  flood  of  the  Delaware  River  Valley,  the  liisrh  back- 
water of  which  must  have  penetrated  far  into  the  valley  of  the 
Schuylkill,  and  into  the  very  region  of  Port  Kennedy. 

The  Recording  Secretary  read  the  following: — 
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A  BI08BAPHICAL  NOTICE  OF  W.  S.  W   BtfBOHERBBBOEB.  M.  D. 
BV    KIWAitn   J.    SOLAN,    M.    D. 

Since  ihe  fir-t  reu»rded  ineptin^  of  the  fuiiadere  of  ihe  Academy, 
"  triends  of  ecieiice  and  oi  rntioual  disposal  of  leisure  niomeiits  "  at 
tliP  hiHi^e  of  John  S[waknion  laiiuau  25  1812,  the  society  has 
beeii  aer\etl  h\  a  -.uci-easiuii  oi  de^ol*!  nimi  who  have  tjiven  their 
tiuic!.  their  meaus  and  ihfir  best  thought  to  the  promotioti  of  ite 
interests  The  menilerahip  nt  lar^e  however,  hw  been  for  the 
most  part  t-ompowd  of  speciilists  iii  scien<*  who  have  had  neither 
time  nor  inclmation  t^i  occnp^  themseKe)i  with  iid  m  i  nisi  rati  ve  affain. 
and  a  much  larger  number  who  have  Wen  coutenl  to  lend  their  sup- 
port, moral  and  pecuniary,  to  ao  institution  tor  the  udvaueemeut  of 
learning  without  takinir  part  iutimately  in  the  deliilU  of  its  work. 

The  services  rendered  by  the  subject  of  this  notice  during  the  last 
twenty-sia  years  of  his  life  are  of  such  character  and  magnitude  that 
they  have  secured  for  him  a  distinifuished  pusitjon  among  the  bene- 
fac.tore  of  this  society.      He  was  intellectually  lu  close  aympBthy 
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for  political  reasons.  The  pupil  declared  more  than  half  a  century 
later  that  his  teacher's  hitter  denunciation  of  English  injustice  had 
permanently  influenced  his  political  opinions.  Other  particulars  of 
his  early  life  are  wanting. 

He  was  appointed  to  the  United  States  navy  from  the  State  of 
New  Jersey,  August  10,  1826,  when  not  quite  nineteen  years  of  age. 
He  entered  the  service  as  surgeon's  mate,  his  first  cruise  being  on 
the  U.  S.  S.  Brandy  wine  of  the  Pacific  Squadron.  His  fitness  secured 
for  him  the  position  of  commodore's  secretary,  in  which  capacity  he 
served  under  Commodore  Jacob  Jones  during  1828  and  1829.  He 
had,  in  the  mean  time,  matriculated  in  the  Medical  Department  of 
the  University  of  Pennsylvania  from  wliich  institution  he  received 
his  degree  of  Doctor  of  Medicine,  March  24,  1830. 

He  was  commissioned  as  Surgeon  in  the  Navy,  April  4,  1831, 
and  was  assigned  to  the  sloop  Falmouth,  also  of  the  Pacific 
Squadron,  on  which  he  served  from  June,  1831  to  February,  1834. 
As  a  result  of  this  voyage  he  published  in  Silliman's  Journal  for 
1831  and  1833  a  translation  of  a  paper  by  Dr.  C.  Bertero  entitled, 
*' A  List  of  the  Plants  of  Chili.''  This  appears  to  have  been  his 
earliest  contribution  to  science. 

On  his  return  home  he  published  in  1834  his  first  important  work 
under  the  title,  **  Three  Years  in  the  Pacific."  In  the  prefatory  note 
the  author  states  that  he  has  ''avoided  obtruding  himself  upon  the 
attention  of  the  reader  and  has  indulged  in  but  few  reflections, 
being  content  to  present  naked  facts  and  allow  each  one  to  dress 
them  for  himself  and  draw  his  own  conclusions."  This  statement 
characterizes  the  work  with  a  fair  degree  of  accuracy.  The  social 
and  political  life  of  Brazil,  Chili,  Bolivia  and  Peru  are  described 
with  animation,  the  style,  especially  in  the  earlier  chapters,  being 
diflTusive  and  somewhat  florid,  rather  sharply  contrasting  with  the 
somewhat  sententious  diction  of  his  later  work.  There  is  a  youthful 
sparkle  and  sense  of  humor  in  his  descriptions  of  persons  and 
incidents,  which,  in  spite  of  the  fidelity  with  which  he  adheres  to  the 
promise  of  his  preface,  make  the  book  a  charming  narrative  of 
adventure.  The  young  surgeon,  moreover,  evidently  regarded  it  as 
his  duty  to  convey  as  much  solid  information  as  possible,  and 
geographical,  political  and  sociological  uotes,  bearing  the  stamp  of 
ao6uracy,  are  not  wanting.  A  characteristic  abhorrence  of  sham 
and  pretence  is  manifest  throughout  the  book,  while  the  religious 
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opinioDS  and  practicee  of  tfae  people  are  referred  to  with  rtspert 
and  courtesy,  although,  aa  was  inevitable,  with  plainly  expreMed 
dissent.  The  friends  of  the  y'>uug  author  surely  had  reason  to  be 
satisGed  with  his  first  literary  ofispriug. 

He  was  Fleet  Surgeon  on  board  the  U.  S.  S.  ''Peacock"  of  the 
East  Indian  Squadron  from  18.15  tn  1837.  This  cruise  reaultedin 
his  Be<xind  work,  ' '  A  Voyage  Round  the  World,  iucluding  »u 
Enihassy  to  Muscat  ai»l  Slum  in  1835,  1836  and  1837."  ThE 
volume  bears  the  date  18H8  and  is  dedicated  to  Dr.  Samuel  George 
Morton,  then  Corresponding  Becretary  of  the  Academy,  of  which  Dr. 
Ruachenberger  had  been  elected  a  correspondent  in  1832,  He  «bs 
transferred,  in  compliance  with  the  By-Laws,  to  the  class  of  active 
memberi!  on  hifi  takin^r  up  hix  residence  in  the  citv. 

The  superb  opportunity  of  acquiring  a  knowledge  of  portions  of 
the  world  not  then  known  nearly  as  well  rw  they  are  now  had  been 
improved  to  the  utmost  Besides  the  journal  of  an  embassy  front 
the  Government  of  the  United  States  to  the  courts  of  MuMnt,  Sium 
and  Cochin-China  tfae  work  embracef  sketches  in  Zanzibar,  Aralni, 
Hindostan,  Ceylon,  Java,  Siam,  Cochin-China,  China,  the  Sand- 
wich Islands,  Mexico  and  California.  The  style,  although  maturet), 
is  bright  and  animated,  and  the  broad  spirit  of  toleration  and  fair- 
ness of  the  earlier  work  is  maintained.  A  growing  fondness  for 
natural  history  and  an  increased  familiarity  with  the  characters  of 
animals  and  plants  are  also  evident. 
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contribution  to  the  latter  being  specimens  of  Chiton,  suppoeed  to  be 
new  species,  from  Chapman's  Island. 

It  was  probably  during  this  period  that  he  prepared  the  text- 
books of  natural  history  which  subsequently  appeared  under  the 
following  titles: — 

Physiology  and  Animal  Mechanism,  1841. 

Mammalogy.  Natural  History  of  Mammiferous  Animals.  2nd 
Book  of  Natural  History,  1842.  t 

Moliusca.     Elements  of  Conchoiogy,  1843. 

These  works  were  from  the  text  of  Milne  Edwards  and  Achille 
Corapte,  and  were  the  first  of  a  promised  series  which  was  not,  how- 
ever, continued. 

A  Lexicon  of  Terms  in  Natural  History,  1850. 

Elements  of  Natural  History,  embracing  Zoology,  Botany,  and 
Geology.     Two  volumes,  1850. 

More  than  one  member  of  the  Academy  has  acknowledged  his  in- 
debtedness to  these  text-books  for  his  first  knowledge  of  natural 
history.  They  are  purely  technical  and  possess  no  literary  grace 
other  than  that  of  clearness  and  directness  of  statement. 

He  served  at  the  Naval  Hospital,  Brooklyn,  from  1843  to  1847, 
and  while  there  organized  the  Naval  Laboratory  for  supplying  the 
service  with  pure  drugs  and  reliable  instruments.  This  establish- 
ment is  said  by  his  contemporaries  to  have  been  much  neede<i  and 
to  have  especially  proven  its  usefulness  during  the  trying  period  of 
the  civil  war.  About  this  time  he  published  a  numl)er  of  pamphlets 
on  the  relations  of  the  medical  cor|>s  to  the  United  States  Navy  with 
a  view  to  securing  proper  definition  of  authority,  rank,  responsibility, 
etc. 

He  was  again  Fleet  Surgeon  of  the  East  India  Squadron  from 
1847  to  1850.  Some  of  his  observations  during  this  cruise  were 
embodied  in  a  series  of  papers  contributed  to  the  Southern  Literary 
Messenger  for  1 852  and  1 858.  They  were  issued  later  in  book-form 
under  the  title  **  Notes  and  Commentaries  during  a  Voyage  to  Brazil 
and  China  in  the  year  1848."  As  might  be  expected  from  the 
mode  of  publication,  the  work  has  not  the  sustained  interest  or  value 
of  his  other  volumes  of  travel.  It  is  discursive  and  disjointed, 
although  still  bright  and  instructive. 

On  his  return  to  America  he  was  assigned  to  duty  in  Philadelphia, 
and  immediately  resumed  his  active  connection  with  the  Academy. 
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He  served  aa  a  member  of  the  Ptiblicatiou  Committee  from  18S1  to 
1854,  aod  in  September  of  the  earlier  year,  he  wns  appointed  to  pre- 
pare a  Dew  and  extended  notice  of  the  Academy.  That  he  loet  no 
time  in  the  performance  of  the  work  assigue<l  to  liim.  is  evident,  for 
the  notice  was  read  to  the  meeting:  of  February  10,  1862,  a  vote  ot* 
thanks  being  then  adopted  and  conimnnicated  to  the  author  through 
tt  committee  consisting  of  Mewrs.  Vaux,  Bridges  and  Pearsall. 
The  paper  was  published  undA  the  title  "A  Notice  of  the  Origin, 
Prt^resH,  and  Present  Condition  of  the  Academy  of  Natural  Sdencee 
of  Philadelphia."     A  second  edition  was  issued  in  1860. 

He  served  as  Fleet  Surgeon  of  the  Pacific  Squadron  fi^m  1864  to 
1857. 

In  January,  1858,  a  conimiltee  of  Academicians  was  appointed  to 
confer  with  one  from  the  Biological  Society  with  a  view  to  a  union 
of  the  two  bodies.  The  report  was  evidently  written  by  Dr.  Rusch- 
enberger.  The  question  of  Sections  is  carefully  considered  in  view 
of  the  character  of  the  Academy's  work,  which  up  to  that  time,  had 
been  almost  entirely  confined  to  the  study  of  objective  natural  history, 
the  recording  of  specific  differencefi  and  resemblances  of  form,  classi- 
fication, and  geographical  distribution,  while  the  province  of  the 
Biological  Society  was  declared  to  l>e  the  discovery  of  the  laws  of 
organic  life,  the  forces  which  bring  together  the  primary  organic 
cells  and  the  results  of  their  I'onibination.  The  necessity  of  providing 
for  organized  special  work  was  insisted  on,  and  the  alterntiun  of  the 
by-laws  to  permit  of  the  erection  of  classes  or  departments  was 
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Surgeon,  in  the  Mediterranean.  This  was  his  last  period  of  service 
on  ship- hoard.  He  never  again  had  occasion  to  go  abroad;  indeed 
even  short  trips  from  Philadelphia  were  hereafter  of  infrequent  occur, 
rence.  During  the  summer  vacations  when  nearly  all  his  associates 
were  absent  from  the  city  he  remained  at  home,  declaring  that  the 
shady  side  of  Chestnut  Street  was  the  most  desirable  summer  resort 
known  to  him. 

During  a  portion  of  the  period  of  the  civil  war,  from  1861  to  1864, 
he  was  stationed  at  the  Boston  Navy  Yard,  where,  in  common  with 
everyone  connected  with  the  public  service  he  found  himself  charged 
with  most  engrossing  duties. 

He  was  on  special  duty  again  in  Philadelphia  during  1865  and 
1866  when  his  attention  was  professionally  occupied  with  the  affairs 
of  the  Naval  Hospital.  He  also  discharged  the  duties  of  President 
of  the  Board  of  Examiners  with  which  he  had  before  been  connected 
as  a  member.  In  the  American  Journal  of  Medical  Sciences  for 
July,  1867  he  published  a  paper  entitled  **Contribution8  to  the 
Statistics  of  Human  Growth"  based  on  an  examination  of  217  candi- 
dates for  admission  to  the  Naval  Academy  at  Annapolis. 

He  was  retired  on  age  in  1869  with  the  rank  of  Surgeon,  being 
later  promoted  to  the  grade  of  Medical  Director,  with  the  relative 
rank  of  Ck)mmodore,  as  a  special  recognition  of  long  and  efficient 
service. 

While  relieved  from  the  performance  of  professional  work  in 
connection  with  the  United  States  Navy  he  was  far  from  availing 
himself  of  the  opportunity  to  rest,  or  acknowledging  the  necessity  of 
doing  so.  He  found  himself  physically  and  mentally  as  vigorous  as 
he  had  been  for  the  past  twenty  years  with  every  prospect  of  a  long 
life.  His  mother  lived  until  ninety-eight  years  old.  It  was  now  that 
his  active  connection  with  the  Academy,  the  American  Philosophical 
Society  and  the  College  of  Physicians  was  productive  of  the  most 
lasting  results. 

On  the  organization  of  the  Board  of  Trustees  of  the  Building  Fund 
of  the  Academy  in  1867  he  had  been  chosen  President  thereof,  and 
from  that  time  until  his  death,  while  the  work  of  collecting  subscrip- 
tions was  in  progress  and  later  during  the  erection  of  the  buildings, 
he  was  indefatigable  in  the  discharge  of  the  duties  of  this  position. 
The  work  accomplished  is  set  forth  in  the  fourteen  elaborate  pub- 
lished reports  prepared  by  him.     They  cover  the  operations  of  the 
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Board  from  1867  to  1878  and  during;  1890,  1891  aod  1892,  the 
history  of  the  inactive  intermetliuie  y^ara  haviug  beeu  left  by  him 
fully  recorded  in  manuscript.  lu  support  of  this  euterpriae  he 
published  iu  1871  an  address  ou  the  claims  of  the  Academy  to  public 
favor,  in  the  Penn  MoDthly  for  Ncivemlwr  1873  an  article  on  the 
value  of  original  scientific  reseiircb  and,  ou  the  occasion  of  the 
removal  of  the  Acadenn-  to  the  new  building,  a  report  to  the  contri- 
butors on  the  condition  of  the  society  at  that  time,  together  with 
numerous  replies,  statements  and  appeals  in  the  newspapers.  The 
buildings  of  the  Academy  are,  in  truth,  whether  r^arded  as 
meritorious  or  faulty,  the  visible  evideuce  of  Dr.  Ruscbenbei^r'a 
zeal,  industry  and  pereeverance  and  the  memorial,  if  one  were  to  be 
assigned  him,  moat  consontutl  with  his  tastes  and  deairee. 

He  was  elected  one  of  the  Vice-Preeidenls  of  the  Academy  in 
January,  1869,  to  fill  the  position  rendered  vacant  by  tbe  death  of 
John  Cassin.  At  tbe  annual  meeting  of  the  same  year  he  was 
elected  to  the  highest  position  in  tbe  gift  of  tbe  society  which  be  held 
until  1881  when,  having  declined  a  renomination,  be  was  succeeded 
in  the  Presidency  by  Dr.  Joseph  Leidy. 

From  1876  until  the  close  of  his  service  as  President,  Dr.  Ruech- 
enberger  presented  a  series  of  reports  at  the  annual  meetingB  of  the 
Academy  reviewing  the  work  of  tbe  society.  In  tbe  first  report  thus 
presented  he  defines  his  attitude  towards  the  liepartment  of  instruction, 
provision  fur  which  had  beeti  iucorporuloil  in  the  new  code  of  by-laws 
Jiisl  llieii  iiditptnl.      He  givK><  fm[iliutio  midorseriieul   to  the   idea  of 
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gone,  when  we  can  no  longer  have  a  voice  in  its  management,  and 
under  theories  of  administration  entirely  different  from  ours,  so  that 
it  is  wise  to  enforce  our  own  views  if  we  can,  but  if  not,  to  help  along 
as  far  as  practicable,  the  views  of  the  dissenters." 

A  minute  of  appreciation  and  r^ret  was  adopted  on  his  declining 
a  renominadon  for  the  Presidency.  His  executive  work  in  the 
Academy  did  not,  however,  cease.  He  became  a  member  of  the 
Coimcil  almost  immediately  and  he  was  elected  a  Curator  in  1882. 
On  the  death  of  Dr.  Leidy  in  April  1891,  he  became  Chairman  of 
the  Board  of  Curators,  which  position  he  held  during  the  rest  of  his 
lite.  His  services  as  Councillor  were  invaluable  because  of  his 
retentive  memory  and  his  accurate  knowledge  of  Academy  traditions 
and  history  during  nearly  half  a  century. 

He  served  on  the  Publication  Committee  from  1872  to  1878  and 
on  the  Library  Committee  from  1873  until  his  death. 

He  was  Director  of  the  Conchological  Section  continuously  from 
1869,  the  year  of  its  formation,  and  of  the  Botanical  Section  from 
1876  to  1894.  He  also  served  terms  as  Director  of  the  Biological  and 
Microscopical  Section  and  as  Vice- Director  of  the  Mineralogical  and 
Geological  Section.  Until  incapacitated  by  failing  health  he  was 
rarely  or  never  absent  from  the  meeting  of  these  bodies  while 
officially  connected  with  them. 

Although  he  devoted  the  greater  portion  of  his  time  to  the  affairs 
of  the  Academy  they  did  not  absorb  his  entire  attention.  He  became 
a  member  of  the  College  of  Physicians  of  Philadelphia  in  March 
1836,  was  Vice-President  from  May  1875  to  May  1879  and  President 
from  May  5,  1879  until  January,  1883. 

He  was  elected  a  member  of  the  American  Philosophical  Society 
October  17,  1849.  The  high  appreciation  in  which  he  was  held  by 
his  fellow-members  is  shown  by  the  fact  that  he  was  annually  re-elected 
to  the  Vice-Presidency  of  that  Society  from  January,  1885.  His 
aervices  to  these  societies  have  been  recounted  in  biographical  notices 
specially  prepared  for  them  and  need  not  be  dwelt  on  here. 

The  following  is  a  list,  probably  incomplete,  of  other  societies  to 
which  Dr.  Ruschenberger  belonged,  with  the  dates  of  his  election: 

County  Medical  Society  of  Philadelphia,  March  24,  1831. 

United  States  Naval  Lyceum,  New  York,  February  1,  1836. 

Franklin  Institute,  April  15,  1840. 

OoUege  of  Phyiicians  and  Surgeons  of  New  York,  Feb.  22,  1845. 
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American  Inetitute,  New  York,  June  13,  1846. 
MiliUry  Order  of  the  Loyal  Legbii,  October  20,  1836. 
Peniisylvaiiift  Horticultural  Society,  March  16,  1886. 
Pennsylvania  Zoological  Society,  October  13,  1887. 
Philadelphia  College  of  Pharmacy  (honorary),  March  27,  1893. 
In  addition  to  the  literary  work  heretofore  noted  he  prepared  and 
published  in  connection  with  the  Academy,  the  College  of  Phyticiana 
and  the  American  Philosophical  Society  bi<^rapbical  notices  of  the 
followiug  pereons: — 

Charles  Pickering,  M.  D.     Proc.  Acad.  Nat.  Sci.  Phila.,  1878. 

William  8.  Vans.    Proc.  Acad.  NaL  Sci.  Phila.,  1882. 

Robert  Bridges,  M.  D.     Proc  Acad.  Nat  Sci.  Phila.,  1882  and 

Proc.  Am.  Phil.  Soc.,  XXI,   1884. 
Thomas  Stewardson.     Traus.  Col.  Phyt.  Phila.,  1884. 
George  Fox,  M.  D.     Trans.  Col.  of  Phys.  Phila.,  1884. 
Robert  E.  Rogers.  M.  D.     Proc.  Am.  Phil.  Soc.,  XXII,  1885. 
George  W.  Tryou,  Jr.     Pnjc.  Acad.  Nat.  Sci.  Phila.,  1888. 
Caspar  Wister,  M.  D.     Trans.  Ctol.  Phys.  Phila.,  1890. 
Gouverneur  Emerson,   M.   D.     Proc.  Am.   Phil.  Soc.,,  XXIX 

1891. 
Joseph  Leidy,  M.  D.      Proc.  Am.  Phil.  Soc.,  XXX,  1892. 
William  B.  Rogers.     Proc.  Am.  Phil.  Soc,  XXXI,  1893. 
William  V.  Keating,  M.  D.       Proc.  Am.   Phil.  Soc,  XXXIII, 

1895. 

e  imticea  were  all  characlerizeii  l>v  ai'ciiracv  of  detail  and,  for 
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by  an  aDuoyiog  bronchial  affection,  winch,  added  to  the  infirmities  of 
advanced  age,  rendered  it  imprudent  for  him  to  encounter  variations 
of  temperature.  While  thus  prevented  from  giving  the  usual  at- 
tention to  his  official  duties,  his  time  was  congenially  occupied  in 
correspondence,  composition  and  study,  no  diminution  of  mental 
clearness  or  activity  being  apparent  to  the  friends  whom  he  greeted 
so  cordially.  During  the  late  winter  his  vital  powers  gradually  but 
steadily  failed,  until  after  six  hours  of  unconsciousness  the  close  of  his 
busy  and  useful  life  was  reached,  calmly  and  without  acute  suffer- 
ing, March  24th,  in  its  eighty- eighth  year. 

Dr.  Ruscheuberger  was  a  man  of  striking  individuality.  The 
dominant  notes  of  his  character  were  loyalty  to  truth,  as  he  under- 
stoo<l  it,  and  unsparing  devotion  to  duty.  His  prejudices  were  strong 
and  his  affections  warm.  He  was  a  strict  disciplinarian,  but  he 
never  exacted  from  others  what  he  was  not  prepared  to  render  him- 
self. He  was  frequently  severe  in  his  criticisms,  which  were,  how- 
ever, in  the  main  salutary.  While  assuming  a  stern  demeanor  to 
those  whom  he  thought  deficient  in  a  sense  of  duty,  to  the  earnest 
student  he  was  always  helpful  and  encouraging.  To  those  who 
knew  him  intimately,  his  innate  gentleness  was  apparent,  an  affec- 
tionate word  or  a  kindly  proffer  of  assistance,  especially  during  his 
later  and  less  robust  years,  at  once  eliciting  evidence  of  grateful 
emotion.  He  was  impatient  of  what  he  called  '* indirection,'*  pre- 
ferring on  the  part  of  others  the  frankness  which  he  was  not  afraid 
to  employ  himself. 

His  sesthetic  tastes  were  austere  in  the  extreme.  He  cared  but 
little  about  art  as  such,  and  the  utter  absence  of  ornamentation  from 
the  interior  of  the  museum  and  library  of  the  Academy  is  due  to 
this  peculiarity  of  the  Chairman  of  the  Board  of  Trustees  of  the 
Building  Fund  rather  than  to  economic  necessity.  He  once  re- 
marked that  had  he  his  way  he  would  pull  down  to  a  level  with 
the  house  tops,  all  the  church  steeples,  as  they  were  unsightly  and 
useless.  Whether  this  feature  of  his  character  was  due  to  inherit- 
ance, to  education  or  to  long  association  with  an  environment  where 
the  refinements  of  ornamentation  would  be  out  of  place  cannot  be 
determined.  His  attitude  toward  literature  was  equally  severe. 
He  regarded  the  matter-of-fact  narrative  of  **  Robinson  Crusoe"  as 
the  ideal  novel,  while  the  glowing  imagery  of  Pierre  Loti's  '*An 
Iceland  Fisherman"  was  pronounced  *'  unreadable  stufil" 
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He  had,  bowever,  that  precioiie  endowment,  a  well  devolped  senw 
uf  humor.  His  converx&tiou  was  frequently  enlivened  by  the  re- 
lation of  laughter- pro vukiug  lucidenU  from  bis  wide  and  varied 
experience,  while  the  good  things  related  by  othen  were  heartily 
enjoyed  by  him. 

A  friend  having  asked  him  shortly  af^r  his  eighty-third  birth- 
day what  he  had  learned  of  most  value  during  hia  long  life,  he  replied 
after  a  moment's  reflection,  "  Well,  I  believe  I  "have  learned  not  to 
be  too  cock-sure  of  anything." 

The  official  who  endeavors  to  perform  bis  duty  without  fear  or 
favor  is  certain  to  antagonize  the  ignorant,  the  selfish,  and  the  un- 
scrupulous as  well  as  those  holding  honestly  different  opinions.  This 
is  equally  true  of  the  officer  of  a  society,  the  chairman  ot  a  committee 
or  a  Metropolitan  police  commissioner.  Dr.  Ruscheuberger  was  no 
exception  to  the  rule.  When  convinced  that  he  was  right  he  was, 
notwithstanding  his  tolerant  theories,  but  little  disposed  to  make 
concesMons,  sometime!  holding  tenaciously  to  his  opinions  even  in  the 
face  of  an  adverse  decision  by  the  majority.  Hostile  critics  were 
therefore  not  lacking,  but  be  was  probably  consoled  by  the  reflec^on 
that  "  he  who  never  had  an  enemy  was  never  worthy  of  having  a 
fri«id."  Friends,  steadfast  and  warm,  he  bad ;  friends  to  whom  he 
bad  endeared  himself  by  his  sterling  qualities  of  heart  and  miud. 

While  he  treated  the  religiouB  opinions  of  others  with  toleratJon 
and  respect,  be  left  his  own  to  be  inferred.  He  oertunly  was  not 
in  visible  union  with  any  recuguized  form  of  orthodoxy,  and  would 
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CONTBIBUTIONS  TO  THE   ZOOLOOT  OF  TENKEBBEE, 

No.  2.    BISD8. 

BY    H  AMU  EL   N.    RHOAD8. 

It  has  been  thought  desirable  not  only  to  include  in  the  following 
annotated  list  of  the  avifauna  of  Tennessee  a  synopsis  of  the  species 
observed  during  my  recent  trip,  but  to  make  it  comprehend  all  the 
birds  of  which  we  have  any  record  as  now  inhabiting  or  formerly 
occurring  in  the  State.* 

I  have  consulted,  among  othei-s,  the  following  references,  which 
constitute  nearly  all  the  literature  relating  to  the  birds  of  Tennessee 
that  has  come  under  my  notice. 

Wilson,  A.;  American  Ornithology,  1810-11. 

Ord,  G.;  Sketch  of  Life  of  Alex.  Wilson,  1828. 

Fox,  W.  H. ;  Stray  Notes  from  Lookout  Mountain,  Tennessee; 
Bull.  Nutt.  Orn.  Club,  VII,  1882,  p.  191. 

Fox,  W.  H. ;  Birds  of  Roane  County,  Tennessee.  Auk,  III, 
1886,  p.  315. 

Lemoyne, ;  Notes  on  Birds  of  the  Great  Smoky  Mountains^ 

Tennessee.     Orn.,  Oologist  XI,  1886,  pp.  115,  131.  149,  163,  179.' 

I^ngdon,  F.  W. ;  August  Birds  of  the  Chilhowee  Mountains, 
Tennessee.     Auk.  IV,  1887,  p.  133. 

Hasbrouck,  E.  M.;  On  the  Ivory-billed  Woodpecker  and  Caro- 
lina Paroquet.     Ank,  Vlll,  1891,  pp.  183,  378. 

Dr.  C.  Hart  Merriam  has  generously  given  me  free  use  of  manu- 
script notes  on  the  birds  observed  by  him  in  the  valley  of  the  Little 
Tennessee,  opposite  Chilhowee  Mountain,  July  29,  1887;  also  his 
notes  on  the  birds  observed  at  Athens,  McMinn  County,  July  23 
to  27,  1887. 

In  my  quotations  from  these  and  from  the  papers  listed  above  I 
have  only  made  use  of  such  notes  as  would  he  of  value  in  supple- 


*  The  reader  is  referred  to  the  first  paper  of  this  series,  pages  376  to  332  of  the 
Proceedings,  for  an  itinerary  of  the  author's  trip  through  Tennessee  and  a  brief 
synopsii  of  the  Koo-geography  of  the  State. 
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meiitiug  or  confirming  my  <iwn,  not  undertaking  to  mtUce  the  refer- 
ences compeiidioue  save  for  rare  or  little  known  species. 

For  a  most  valuable  and  interesting  series  of  notes  from  West 
TenDeeaee  I  am  indebted,  to  my  correspondent,  Mr.  Benjamin  C. 
Miles,  of  Brownsville,  an  old  resident,  acute  observer  of  nature  and 
enthusiaatii:  sportsman.  Through  his  generous  efforts  I  am  able 
to  put  on  a  eatistactory  basis  the  status  of  several  birds  which  must 
otherwise  have  l>een  omitted  from  this  list,  and  can  present  several 
Acta  relating  to  the  history  of  bird  extermination  in  that  part  of 
the  Mississippi  Valley,  which  are  of  great  interest.  It  is  my  hope 
tbat  this  paper,  the  first  attempt  to  give  the  public  a  reaum^  of  the 
ornithology  of  a  long  ne^lecte<I  commonwealth,  may  inspire  her 
people  to  a  desire  for  something  better  in  this  line  of  educational  work. 

The  entire  vullection  of  Tennessee  birds  brought  back  to  the 
Academy  only  uunibere  sixty  skins,  no  attempt  being  made  to 
secure  any  but  the  rarest  species,  or  others  for  purposes  of  identifi- 
cation. The  namen  of  species  of  which  there  are  specimens  in  this 
collection  are  preceded  by  an  asterisk. 

The  whole  number  of  species  and  subspecies  given  in  the  follow- 
inir  list  is  2H.  Of  these  10  are  of  doubtful  record  or  identity, 
although  they  all  belong  to  the  Tennessee  fauna. 

Dr.  Fox's  list  records  116  species  and  sulapecies  uf  Teunes^ee 
birds.  To  thiti  add  10  species  recorded  by  I*moyne,  viz.;  Accipitrr 
ivtiir,  AquUa  chrymeto*,  Falc"  /Mtregriiiua  aimtiinu  Paiidinii  haliatn' 
carolinengis,   tiyniiiitn   iiehuloxum.    Vlreti   mitilnriti*   iiUitnhi.    Hfhnin- 
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Order  PYGOPODES. 

Family  PODICIPIDJB. 

Oenni  COLTMBUB  Linnseas. 

1.  Colymbni  holbcelli  (Keinh.).    Holboeirs  Grebe. 

A  bird  which  I  found  lying  on  a  stump  in  Reelfoot  I^ake  almost 
certainly  belonged  to  this  species.  It  had  evidently  been  laid  there 
by  a  gunner  the  previous  winter  and  was  in  a  badly  decomposed 
state,  but  the  long,  slender  bill  and  large  size  were  characteristic 
enough  for  identification. 

Oenni  PODILYMBUS   I^esson. 

2.  Podilymbni  podioepi  (L.).    Pied-billed  Grebe. 

Observed  at  Samburg.  It  is  not  unlikely  that  they  breed  in  that 
region. 

Family  UBINATOBIDJB. 

Oenni  USINATOS  Cuvier. 

3.  Urinator  imber  (Gunn. ).     Loon. 

Mounted  specimens  were  seen  on  several  occasions,  some  of  which 
were  undoubtedly  taken  in  tlie  State,  though  I  did  not  take  pains 
to  verify  the  occurrence.  Owing  to  the  absence  of  lakes  or  ponds 
in  the  loflier  eastern  mountains  it  is  not  probable  that  the  Loon 
breeds  anywhere  in  Tennessee.  Lauderdale  and  Haywood  Coun- 
ties, in  winter,  B.  C.  Miles. 

4.  Urinator  Inmme  (Gunn.).     Red -throated  Loon. 

I  am  under  the  impression  that  a  pair  of  this  species,  in  the  pos- 
session of  Mr.  Schmidt  of  Memphis,  were  taken  in  the  State,  but  as 
a  number  of  birds  in  his  collection  were  brought  from  a  locality  in 
Arkansas  on  the  opposite  side  of  the  Mississippi,  the  record  is 
doubtful. 

Order  LONGIPENNES. 

Family   LABIDJS. 

Oenni  LABUS  Linnieus. 
6.  Lami  argentatni  imitbionianni  Coues.    Herring  Gull. 

Mounted  specimens  in  Memphis.  Reports  of  a  large  gull  at 
Reelfoot  Lake  during  spring  migration  must  refer  to  this  bird. 

It  winters  along  the  Mississippi  below  St  Louis.  Mr.  Miles 
refers  to  a  gull  which   he  has  seen  on   the  Mississippi,  ''size  of  a 
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pigeon  with  very  long  wiugs,"  which  probably  refere  to  the  Ring* 
hilled  Gull  L.  deUiv 


Family  EYNCHOPIDJE. 
Senn)  BTHCHOPB  LiniileDH. 

6.  Bjlictaopi  nigr*  (L.I.      Black  Skinner. 

A  Bpecinien  was  found  dead  iu  Obion  County  after  a  severe  storni 
by  Mr.  J.  A.  Craig,  who  gave  me  an  account  of  it. 

Urder  aTEGANOPODES. 
Family  ANHINGID.S. 
Oenui  AKHIHOA  BriuoD. 

7.  Aahinga  anhinga  !L. ).    Snake  Bird.  Anbiaga. 

ThJH  bird  \9  found  about  Memphis  and  it  is  probable  that  il 
it  occurs  on  Heelfoot  I>ake,  thougl)  I  was  unable  to  identifi' 
it  among  the  numerous  "Water-turkeys"  frequenting  the  Lak«. 
that  name  being  applied  (o  both  this  s|)ecie8  and  the  Cormo- 
raut.  There  is  a  Cypress  swamp  al)out  four  miles  from  Sambu^ 
across  the  lake  in  which  a  "Turkey  Roost"  hat>  existed  for  a  long 
period,  hut  which  has  been  practically  abandoned  because  of  the 
destruction  of  the  young  birds,  for  bait,  by  the  fishermen.  The 
nests  are  built  in  the  tops  of  the  tallest  cypresses  and  this  fact  seemB 
to  prove  pretty  conclusively  that  the  Anhinga  bred  there,  though  iti» 
not  impossible  that  the  Cormorants  have  adopted  the  same  rookery  and 
nesting  sitee  in   preference  to  their  usual    habitations    among  the 
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Family  PELECANIDJB. 
Oenni  FELECAKU8. 

10.  Peleoanai  erythrorhynohoi  (Qmel).    White  Pelican. 

Been  occasionally  along  the  valley.  A  mounted  specimen  shot 
at  Samburg,  in  the  possession  of  a  hotel  keeper  in  Union  City, 
was  examined. 

Order  ANSERES. 

Family  ANATIDJE>. 
Oenai  MEB6AN8EB  LinnsBUs. 

11.  Merganier  amerioanui  (Ckss.).    American  Merganser. 

Two  were  seen  on  the  lake  near  Samburg.  This  and  the  Red- 
breasted  are  probably  included  in  Mr.  Miles  '*  Shelldrake''  records 
for  Haywood  and  Lauderdale  C\)untie8.  • 

Oenni  LOPHODTTEB  Reichenbach. 

12.  Lophodytei  ononllatui  (L. ).    Hooded  Merganser. 

One  seen  on  Tennessee  River  near  Chattanooga.  It  most  likely 
breeds  in  the  State.     Probably  one  of  the  three  kinds  of  **  Summer 

m 

Ducks"  mentioned  by  Mr.  Miles  as  breeding  in  trees  in  Haywood 
County  is  this  species. 

Oenni  ANAS  Linnseus. 
18.  Anas  boiohas  L.    Mallard. 

Abounding  in  winter  in  the  Mississippi  Valley.     Haywoo<i  and 
Lauderdale  Counties ;   Miles.     Memphis  and  Reelfoot   Lake;  gun- 
ners. 
14.  Anas  obionra  Gmel.    Black  Duck. 

Mounted  specimens  at  Memphis.  Haywood  and  Lauderdale 
Counties;  Miles. 

16   Anas  difoors  L.      Blue-winged  TchI. 

A  flock  of  eight  fed  regularly  in  a  little  slough  near  Samburg 
during  my  sojourn  there. 

Other  pairs  were  seen  uu  the  lake  and  it  is  possible  they  were 
summer  residents.  Roane  County,  migrant,  Dr.  W.  H.  Fox. 
Haywood  and  Lauderdale  Countie^s;  Miles. 

16.  Anas  oarolineniii  <imel.    (freen-winged  Teal. 

Reported  to  me  by  the  gunnen>.     Stufied  specimenn  seen  at  Mem- 
phis.    Haywood  and  Lauderdale  Counties;  Miles. 
32 
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IT.  AnA)  ttrap«TB  L,    G*dw>11. 

Mounted  epecimen  tit  Memphie.  This  ip  evideutty  the  duck 
"No.  2."  to  which  the  followiag  allusions  are  made  by  Mr.  Miles: 
"Aa  to  Suminer  Duck  [tliere  are]  1  Wood  Duck;  2  [a  duck]  said 
to  nest  on  ground,  seen  here  [Haywood  County]  at  all  Beasona — 
size  of  Teal;  male  and  female  very  similar,  marked  like  female 
Mallard;  heard  them  (nulled  young  mallard — seen  and  shot  them 
myself  for  forty  years;  barely  fit  to  eat." 
IB,  Anu  tuncriMlui  Gmel.     Baldpcte. 

Mountain  specimens  examined,  presumably  from  near  Memphis. 
Haywood  County;  Miles.  This  name  is  also  applied  to  the  Bufile- 
hesd.     Mr.  Miles  does  not  think  he  ever  saw  the  true  Baldpate. 

Osnni  SPATULA  Ro». 
10,  8pitQlial7]waU(I,.|.     Shoveller. 

Specimen  in  Mr.  Schmidt's  collection.  Remains  of  one  at  Sam- 
bui^.      "Killed  one  several  years  ago,"  Miles. 

Ganai  SAPILA  StepbenB. 
20.  SkAIk  aiiut&  (L.).     Pintail. 

Likewise  found  in  Mr.  Schmidt's  collection  of  mounted  game. 
Haywoiid  and  Lauderdale  Counties;  Miles,  A  female  killed  the 
first  week  in  March,  1887,  by  Mr.  Miles,  contained  a  fully  devel- 
oped  egg. 

Oenni  AIX  Boie. 
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85.  Kjthj9L  affinii  (Eyt. ).    Lesser  Scaup  Duck. 

One  found  dead  at  Samburg. 

26.  Aythya  oollarii  (Donov.).    Ring-necked  Duck. 

Under  the  name,  '*Fall  Duck,"  Mr.  Miles  contributes  the  foUow- 
iug  notes:  *'Only  seen  September  to  November  or  December;  for 
eating  excelled  by  none  save  partridge  [Duck].  In  the  fall  of 
1875  killed  about  thirty  on  different  hunts — have  not  seen  it  in  ten 
years."  The  name  **Fa]l  Duck"  is  also  applied  to  this  bird  in 
Minnesota.  I  think  Mr.  Miles  has  confounded  it  somewhat  with  the 
Canvasback. 

Oenui  OLAUCIONETTA  St^neger. 

27.  Olaneionetta  olangula  amerioana  (Bonap.).    American  Golden  Eye. 

Mr.  Miles  sent  me  a  description  of  one  of  these  Ducks,  which  he 
killed  several  years  ago  near  Brownsville.  Since  then  he  verified 
his  identification  by  the  figure  and  description  of  this  species  in 
Mr.  Chapman's  book,  Birds  of  Extern  North  America.  It  may  be 
stated  that  other  species,  whose  identification  rests  on  Mr.  Miles* 
authority,  have  been  confirmed  by  him  in  the  same  manner. 

Oenui  CHABITONETTA  St^neger. 

28.  CharitonettoalbeolalL.).    Buffle  Head. 

Specimens  in  mounted  collection  of  Mr.  Schmidt.  This  bird,  Mr. 
Miles  informs  me,  is  called  '  *Baldpate"  by  the  gunners  in  his  region. 

Oenui  CLANOULA  Leach. 

29.  Clangnla  hyemalii  (L.).    Old  Squaw. 

Respecting  this  species  Mr.  Miles  says:  *'Have  seen  once." 

Oenui  EBISMATUBA  Bonaparte. 
80.  Eriimatura  rubida  (Wils.).    Ruddy  Duck. 

Mounted  specimens  examined.  Mr.  Miles  describes  the  ''Partridge 
Duck,"  by  which  name  alone  it  is  known  to  the  gunners 
of  West  Tennessee.  This  name  is  not  to  be  found  in  Trum- 
bull's book.  Mr.  Miles  has  killed  them  in  Haywood  and  Lauder- 
dale Counties  in  February,  November  and  December,  and  says: 
"Not  common  here  at  any  time,  but  always  known."  In  a  subse- 
quent letter  he  fails  to  identify  his  **Part ridge  Duck"  with  this  or 
any  other  species  described  in  Mr.  Chapman's  Ornithology.  I  con- 
tinue to  think,  however,  that  it  is  the  Ruddy  Duck. 


OF  THE  ACADEHY  OF  [1696. 

e«niu  CHIM  Bda. 
SI.  Chan  hyperboraat  Snow  Uooiw. 

A  Sdow  Gooee,  presurimbly  the  lesser  variety,  «u  aera  during 
the  winter  of  1893-9-1.  in  Haywood  County,  by  Mr.  B.  C.  Miles. 
It  remained  there  nil  winter  in  the  company  of  a  flock  of  Canada 
Geese. 

Obuqi  BRAHIA  ScopoII. 
IS.  BrantK  emnademia  (L.).    OftDoda  Qooa«. 

Soon  after  my  arrival  at  Samhurg  I  was  surprised  to  hear  the 
honliing  of  a  Sock  of  wilil  geese.  The  noise  continuing  I  wan  im- 
premed  hy  its  reiiemblaiice  lu  that  made  by  the  Canada  Goose,  and 
asked  my  landlord  what  it  roeaut,  us  it  seemed  to  proceed  trotii  the 
mainland  inxtead  of  the  lake.  He  told  me  it  came  from  a  flui-k  of 
Canada  Cieese,  which  had  l>eeii  raUe<l  some  yenrs  previously  fnim 
a  set  of  eggM  taken  on  the  lake.'  A  few  days  later  1  came  across 
the  birds  in  a  little  meadow  behind  the  village  and  fouud  them  to 
be  exactly  as  represented.  Txing  familiarity  witl>  man  had  com- 
pletely reversed  their  natures.  So  far  from  showing  alarm  at  my 
approach  they  greeted  nie  boisterously,  and,  led  hy  a  large  gander, 
advanced  to  meet  me  with  outstretched  necks  and  a  chorus  of  defiant 
notes.  This  gave  me  a  fiue  opportunity  to  determine  that  they  were 
typical  ittti'ide>i«U.  and  at  the  same  time  test  the  strength  of  a  wing- 
shot  from  the  enraged  gander  as  he  danced  around  for  a  Bank  move- 
ment while  I  was  making  advances  upon    his  family.      Stninge  to 
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Od  a  signal  from  mother  gooee  he  redoubles  his  outcries  and,  describing 
a  large  circle  immediately  beneath  the  nest,  beats  the  water  with  his 
wings,  dives,  paddles  and  slashes  about  with  the  greatest  fury,  mak- 
ing such  a  terrible  noise  and  commotion  that  he  can  be*  heard  for 
several  miles.  This  effectually  drives  away  from  that  spot  every 
catfish,  spoonbill,  loggerhead,  hellbender,  moccasin,  water-snake, 
eagle,  mink  and  otter  that  might  take  a  fancy  to  young  goslings 
and  into  the  midst  of  the  commotion,  mother  goose,  by  a  few  defl 
thrusts  of  her  bill,  spills  the  whole  nestful.  But  a  few  seconds 
elapse  ere  the  reunited  family  are  noiselessly  paddling  for  the  shores 
of  some  secluded  cove  with  nothing  to  mark  the  scene  of  their  ex- 
ploits but  a  few  feathers  and  upturned  water-plants  and  above 
them  the  huge  white  cypress  with  its  deserted  nest. 

**  Nearly  every  summer  young  geese  were  captured  at  Open  Lake, 
in  r^uderdale  County,  but  they  never  breed  there  now,  I  hear.'' 
B.  C.  Miles. 

88.  IBranta  nigrieani  (Ijawr.)    Black  Brant. 

I  have  the  following  from  Mr.  Miles.  '*We  have  the  Black- 
breasted  Brant,  one  of  which  I  killed  many  years  ago."  Whether 
this  was  nigricans  or  our  eastern  bemiela  is  uncertain.  Judging 
by  the  name  used  by  Mr.  Miles  and  the  fact  that  nig^ricans  is  often 
taken  in  the  Mississippi  Valley,  it  was  very  likely  the  former. 

Oenni  OLOB  Wagler. 
84.  Olor  colnmbianui  (Ord).    Whistling  Swan. 
36.  Olor  bnooinator  (Rich.).    Trumpeter  Swan. 

Swans  are  now  rather  rare  at  Reel  foot  Lake.  A  few  were  seen 
the  present  (1895)  spring,  but  which  species  it  is  difficult  to  state. 
That  both  species  are  likely  to  pass  along  the  Mississippi  Valley  is 
sufficient  reason  for  not  omitting  coiumbianusy  which  is  the  rarer  of 
the  two  in  that  region. 

Mr.  Miles  writes:  ''The  Swan  was  formerly  quite  plentiful  here, 
though  I  doubt  if  one  has  been  seen  in  this  or  Lauderdale  County, 
on  the  water,  in  ten  years.'' 

Order  HERODIONES. 

Family  ABDEIDJS. 
Oenni  BOTAUBUS  Stephens. 
86.    Botaumi  lentiginoini  ( Montag. ) .   American  Bittern. 

Two  of  these  birds  were  killed  (presumably  in  Haywood  Co. )  by 
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Mr.  B.  C.  Afiles,  "in  broom  eedge  on  a  bill."     Mr.  Miles  wriUe: — 
"T  am  certain  be  does  not  breed  here." 

a«nni  ASDETTA  Qny. 
ST.    ArdetUaxlIii  (Umel.).     Leut  Bittern. 

MouDted  specimens  in  Mr.  Schmidt's  collectiou. 
Oenni  ABDBA  LiDneas. 
SS.    Ardek  harodiu  L.     Great  Blue  HeroD. 

Becoming  a  rare  bird  in  Teunessee.  A  few  mounted  Bpedmeoi 
were  seen.  Living  birds  were  noted  at  Hamburg,  Memphis,  Raleigh 
and  Harriman.  Dr.  MerHam  notes  one  July  29,  1887,  in  tke 
valley  of  the  Little  Tennessee.  Haywood  and  Landerdale  Oountic^ 
Miles. 

39.  Ardaa  omadldlilimk  Umcl.      Snowy  Heroa. 

Two  or  three  mounted  specimens  examined.  "Seen  in  flocks  of 
12  or  15,  apparently  un  passage  and  again  singly";  Miles. 

40.  ArdCB  Tiraioani  L,     Gteen  Heron. 

Observed  all  across  the  State.  Dr.  Fox  and  Mr.  Laiigd<w  both 
record  it 

0«Bn*  FTOTIOOBAX  Stepbem. 

41.  HfotiDDrtx  nyttioDru  ONvini  (Bodd.).    BiMk -ore wned  Night  Heron. 

I  did  not  see  this  species,  but  heard  one  at  night  at  Qreeneville. 
Dr.  Fox  records  it  from  Kuane  County.  Its  apparent  absence  fioni 
westerQ  Tennessee  is  kinaaunnlable  to  me.     Mr.  Miles  never  saw 

Order  PALUDICOLJ:. 
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Oenui  POKZANA  Vieillot. 
4  6.  *PorianA  Carolina  ( L. ).     Sora  Kail. 

Abundant  around  Reelfoot  I^ke,  where,  by  its  noise  and  actions' 
it  seemed  to  be  breeding. 

A  specimen  was  taken  and  another  seen  near  Belle vue  on  the 
20th  of  May  in  a  small  upland  swamp. 

Oenni  OALLHrXTLA  firiason. 

46.  Oallinnla  galeato  (Licht.).    Florida  Oallinule. 

This  is  without  much  doubt  the  ''Lead-colored  Dumpy  Duck'* 
which  Mr.  Miles  includes  among  the  species  which  breed  in  his 
region.  He  says  it  is  '  'rarely  seen  now,  but  common  20  years  since — 
not  fit  for  table, '  *  etc.  He  does  not  confound  this  with  the  Coot* 
which  he  describes  (I.e. )  as  distinct 

Oonai  FTJLICA  I^innseuf. 

47.  Fnlioa  amerioana  iTinel.    American  Coot. 

Abundant  on  Reelfoot  Lake  where  they  breed.  Reported  also 
from  the  interior;  Nashville.  Several  in  the  city  park  at  Memphis. 
Roane  County;  Fox.  Under  the  name  **Didopper,"  Mr.  Miles 
gives  a  careful  and  accurate  description  of  this  bird,  stating  it  to  be 
common  in  all  waters.  He  has  killed  them  on  flats  several  hundred 
yards  from  water. 

Order  LIMICOL^. 

Family  SCOLOPACID  JS. 

Oenni  PHILOHELA  Gray. 

48.  Philohela  minor  (Qmel.).    American  Woodcock. 

Reported  from  several  points,  and  specimens  examined,  but  not 
seen  in  the  fiesh.  Roane  County;  Fox.  More  numerous  in  mi- 
grations in  Haywood  County.  "Very  scarce  of  late  years,  though 
even  now  they  nest  with  us." — Miles. 

Oenni  OALLINAOO  Leach. 

49.  Gallinago  delieato  ( Ord ) .    Wilson's  Snipe. 

Noted  at  Samburg  and  Memphis.  Fox  says  they  are  abundant 
in  Roane  County  during  spring  migrations.  '  *  In  large  numbers 
some  years  and  in  others  not  at  all,"  in  Haywood  County.  ''A  few, 
I  have  heard,  breed  here,  never  saw  a  nest.'' — Miles. 

Oenni  EBEUirETES  lUiger. 

50.  ISrennetei  pniiUui  (L. ).   Semipalmated  Sandpiper. 

Four  or  five  sandpipers  were  seen  on  the  shores  of  a  rocky  pond 
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on  South  Harpeth  river  in  the  northern  corner  of  WilliaiDSDn 
Comity,  They  were  very  tame,  being  ^rged  with  the  Bmall  mol- 
lusks  {Strepomiitidir)  ahoundinv:  on  the  half-expoeed  rocks,  aod  I 
feel  assured  of  the  correctness  of  my  identification.  This  ia  prokablr 
the  spedeB  seen  in  company  with  WilsonS  plover  in  Haywood 
County  by  Mr.  Miles. 

Qanu  TOT&Rlrs  Bechatein. 
M.     Tobuiiu  moUnoIeaoQi  (Omel.l,     Ureater  Yellow  Legi. 

One  was  seen  in  company  with  the  sandpipers  above  noted 
Another  was  heard  at  Bambtirg  and  stufied  specimens  noted  U 
Memphis. 

OS.    TotUO*  lOliMTlnilWil)!.),     Sol  <tnry  Sandpiper. 

Observed  at  ^raburg.  Memphis,  Kaleigh,  Nashville  and  Belle- 
vue.  Noted  in  spriug  in  Koaue  (  Viuuty  by  Fox  and  in  the  Chilhowee 
Mountains  in  late  August  by  Langdim. 

The  late  date  at  which  1  observed  a  pair  near  Bellevue  (May 
20th.)  would  indicate  that  they  do  not  go  far  out  of  the  State  U 
breed. 

Oaani  B&BTRAHIA  Lenan. 

U.  Battrsni*  longioanda  (Becbst).    Bartrsroiiui  Sandtiiper. 

I  did  not  observe  this  R|>ecie8,  though  I  fancied  I  heard  it  passing 
over  in  West  Tennessee.  It  is  donbtfnl  that  it  breeds  at  all  in  the 
exact  localities  I  explored,  hut  owing  to  its  peculiarly  local  prefer- 
ences, will  no  doubt  lie  found  tii  summer  in  )iunie  of  the  eountr\'  fti 
Dr.    Mei 
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67.  IJBgialitii  lemipalmata  Bonap.    Semipalmated  Plover. 

68.  IJBgialitii  meloda  oironmoinoia  Ridgw.    Belted  Piping  Plover. 

One  or  both  of  these  species  are  alluded  to  by  Mr.  Miles  as  Ring- 
neck  Plovers,  with  a  call  note  "Pee,  Pee,"  which  remain  **a  few 
days  in  spring  and  fall,"  in  company  with  another  species  irithout 
the  ring.     The  latter  was  probably  a  Sandpiper,  Eretineies, 

Order  GALLING 

Oenai  COLIHITS  Lesson. 

69.  Colinui  virginianns  (L.).    Bob  White. 

In  no  part  of  the  United  States  have  I  seen  our  eastern  Quail  so 
abundant  as  it  was  in  West  and  Middle  Tennessee.  It  was  also 
numerous  in  the  mountains,  a  pair  being  seen  on  Roan  Mountain 
just  below  the  fir  belt  at  a  height  of  nearly  5,000  feet 

Oenni  B0NA8A  Stephens. 

60.  BonasaambelliiB  (L.).    Raffed  Qrouse. 

Seen  at  Sawyer's  Springs,  Harriman,  Allardt,  Johnson  City  and 
Roan  Mountain.  In  my  experience  I  would  say  this  bird  was  rare 
in  all  localities.  Fox  says  '  *  rather  common  in  the  mountains  "  of 
Roan  Co.  Langdon  saw  one  on  Mt.  Nebo.    Lookout  Mountain;  Fox 

Oenns  MELEA0SI8  Linneos. 

61.  Meleagrii  gallopavo  L.     Wild  Turkey. 

The  Turkey  exists  in  considerable  numbers  in  secluded  parts  of 
the  Cumberland  plateau  and  the  Great  Smoky  Range.  It  was 
reported  to  me  at  Sawyer's  Springs,  Allardt,  and  Roan  Mountain, 
but  I  did  not  see  any.     Roan  Co.,  Fox.    Chilhowee  Mts.,  Langdon. 

Mr.  Miles  informs  me  that  in  Haywood  County  it  is  a  rather 
scarce  bird  but  in  the  last  few  years  it  seems  to  be  "on  the 
increase."  Continufug,  he  writes:  ''In  1891  saw  a  drove  number- 
ing at  least  forty,  this  in  February,  and  know  of  at  least  ten  broods 
now  ...  in  the  county.  Last  year  there  were  killed  about  forty 
that  I  saw  or  heard  of." 

Genus  ECTOPISTES  Swainson. 
68.  Botopistes  migratorins  (L.).     Passenger  Pigeon 

The  general  verdict  of  Tennesseeans  regarding  this  bird  is  in  line 
with  that  of  other  parts  of  the  country.  They  are  rarely  seen,  some 
dating  the  last  occurrence  of  the  species  in  Tennessee  back  nine  years. 
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For  the  be»t  account  of  the  disappen ranee  of  this  celebrated  bird  in 
Tenneasee,  I  am  again  indebted  to  Mr.  Miles;  he  says:  "  Wild 
Pigeoiui  last  visited  our  eectioD  [Brownsville]  in  numbers  in  the 
year  1881,  but  were  not  ae  numerous  as  about  eight  yean  before  — 
I  remember  that  I  remarked  then  they  were  deplet«d.  In  th« 
fall  of  1893,  Mr.  Kiddick  of  this  town  killed  one  of  a  flock  of  eight, 
five  miles  from  here — the  last  I  know  of  being  in  the  county.  The 
first  I  remember  of  them  must  have  been  in  the  year  ISfil,  when  I 
was  five  years  old.  They  roosted  that  fall  ten  miles  from  here  and 
about  a  mile  from  our  home.  Permission  was  given  me  to  go  wilb 
the  negroes  to  the  roost,  and  I  well  remember  one  of  them  put  me  in 
a  cotton  hamper  and  carried  me  on  his  shoulders,  and  how  scared  I 
was  at  the  noise  when  we  arrived — however,  we  got  our  bags  and 
baskets  full;  killed  them  with  poles — and  got  back  early.  That  was 
my  first  taste  of  sport  and  1  have  been  a  sportsman  ever  since.  Ae 
near  as  1  can  recall  the  dates,  we  had  them  in  1853-1855  —  that 
year  I  bad  a  gun  and  shot  them  in  Carroll  County,  this  State.  In 
1856  I  went  to  Virginia  ...  In  1863  in  Virginia  they  were  aa 
plenty  as  ever.  In  1865  I  was  here  [Brownsville]  and  that  fall  a 
few  came  in  scattering  flocks  and  I  was  ready  for  them.  In  1866 
there  were  more  than  in  '65,  in  '67  more  still,  though  not  in  the 
overwhelming  numbers,  and  we  feared  their  extermination  then. 
Theuce  till'  '81,  while  (here  were  every  year  more  or  less  to  be 
killed  easily,  we  saw  thenj  no  more  in  droves.  That  year  they  came 
tor  the  Inst  timt.  >uid  an  tlioii^'li  tu  ttike.  uiir  farewell  ehot,  evi^ry  oue. 
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man  to  Kingston,  about  a  half  mile  from  the  former  town,  to  see  a 
Ground  Dove  stepping  along  only  fif^y  feet  ahead  of  me.  It  flew 
into  a  tree  by  the  roadside,  and  as  I  approached,  flew  away  entirely 
out  of  sight 

The  small  size  and  square  cut  tail,  to  say  nothing  of  its  color,  so 
positively  showed  it  to  be  this  species  that  I  have  little  hesitation  in 
including  it  here.  Had  I  not  formerly  made  the  acquaintance  of 
this  bird  in  Florida,  and  become  aware  of  its  having  been  taken  in 
the  District  of  G)lumbia  and  at  Locke,  Michigan,  this  occurrence 
would  have  been  passed  over  as  a  case  of  mistaken  identity.  There 
is  no  probability  that  the  Ground  Dove  is  more  than  a  straggler 
across  the  eastern  confines  of  the  Appalachian  system  at  this  latitude. 
It  is  more  probable  this  bird  came  directly  nprth  from  Georgia  or 
Alabama  than  from  the  Carolinas,  and  its  casual  occurrence  in 
Southwestern  Tennessee  would  be  far  less  extraordinary  than  the 
one  just  recorded. 

Order  RAPTORES. 

Family  CATHABTIDiB. 
Genus  CATHABTE8  Illiger. 
66.  CatliErtes  aura  (L.).    Turkey  Vulture. 

I  saw  this  useful  and  conspicuous  bird  wherever  I  remained  long 
enough  to  make  any  records.  It  was  seen  above  Roan  Mountain. 
They  breed  in  great  numbers  along  the  east  escarpment  of  the 
Cumberland  Plateau. 

Genus  CATHABI8TA  Vieillot. 
66.  Catharista  atrata  (Bartr.)     Black  Valtare. 

The  abundance  of  this  species  all  over  the  State  was  a  surprise  to 
me.  It  was  not  found,  however,  east  of  the  Tennessee  Valley,  but 
was  observed  at  nearly  every  other  station.  It  was  nearly  always 
in  company  with  the  Turkey  Vulture  in  the  proportion  of  one  atrata 
to  three  aura^  and  they  were  evidently  nesting  together  along  the 
rocky  clifls  east  of  Sawyer's  Springs  which  overlook  the  wide  valley 
of  Elast  Tennessee.  Fox  records  them  in  flocks  in  Roane  County. 
Monroe  County,  **  breeds,"  Lemoyne.  *'  Breeds  in  the  Forked  Deer 
bottom,  10  miles  N.  E.  of"  Brownsville,  B.  C.  Miles.  Lookout 
Mountain,  "  breeds,"  Fox. 
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Family  FAIiCOKIDf. 
Oanni  ELAHOIDEB  Vleillot. 

67.  EUnoidBi  torfioatni  (I..|.    Hwallow-Uiled  Kit«. 

Wilson's  is  the  first  and  nuiy  Teiiueseee  recurd  for  this  Kite 
that  I  cau  discover.  In  the  Aroerican  Oruitholog?  he  aaj'i 
(Vol.  VI,  1812,  p.  70);  "I  met  these  birds,  in  the  early  part  of 
May  at  a  place  called  Duck  Creek,  Id  Tennessee." 

From  the  known  course  of  bis  route,  this  was  iu  Hickmui 
CouDty,'  about  forty  miles  east  of  the  Tennessee  River,  in  the  Duck 
River  bottoms  near  the  east  boundary  ol  Maury  County.  The 
Swallow-tailed  Kite  is  likely  to  be  found  anywhere  in  west  Tennes- 
see in  summer,  where  the  bottom  lands  afford  it  congenial  sur- 
roundings  and  good  nesting  sites. 

Of  this  species  Mr.   Miles  writes:   "I  think  I  killed  one  fifieeu 
year*  since,  and  have  seen  one  since,  though  very  rare." 
OaniLi  ELAKOS  Savigny. 

68.  EUnni  Ignearat  (Vieill.).    White-tailed  Kite. 

Haywood  and  Lauderdale  Counties;  B.  C.  Miles.  See  note  for 
next  species. 

0«nB*  lOTlKlA  VMllot. 

69.  lotlnU  miiiit*lppt«iui*  (WiU.).     Uiaiiarippi  Kite. 

A  Kite,  whose  appearance  most  closely  resembled  this  species, 
was  seen  soaring  for  a  long  time  over  a  meadow  near  Raleigh. 
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Genus  BUTEO  Gavier. 

78.  Buteo  borealii  (Qmel.).    Red-tailed  Hawk. 

78.  Bnteo  lineatus  (Gmel.).    Red-shouldered  Hawk. 

My  records  of  these  are  too  confused  to  separate  them.  Both 
species  however  were  seen  and  identified  both  alive  and  stuffed. 

Western  records  of  borealU  were  made  on  hearing  tlieir  notes, 
but  I  afterwanis  found  that  the  jays  of  that  region  imitated  these 
with  such  exactness  that  I  could  not  rely  on  the  records  I  had  pre- 
vious! v  made. 

Both  of  these  hawks  are  rare  summer  residents  in  the  parts 
visited  bv  me. 

74.  Buteo  latissimuB  (WiU. ).     Broad- wii]Ke<l  Hawk. 

In  east  Tennessee  this  is  the  most  abundant  hawk,  especially  so 
among  the  mountains,  where  I  found  it  at  the  loftiest  elevations. 

Genus  AQUILA  firisson. 

75.  Aquila  ohrysaetos  (L.).    (rolden  Eagle. 

This  eagle  is  occasionally  seen  at  Roan  Mountain,  in  which  neigh- 
l>orhood  thev  are  resident. 

Set  of  egg»  and  nesting  birds  taken  on  Bald  Mountain  (Blount 
Cbunty);  Lemoyne. 

Oenus  HALI£ETIT8  Savigny. 

76.  Haliasetus  leuooeephalus  (L. ).    Bald  Eagle. 

Several  mounted  skins  were  noted.  It  is  said  to  breed  at  Sam- 
burg.  I  think  I  saw  one  from  the  top  of  Roan  Mountain.  Saw 
one  in  a  cage  at  Union  City. 

Genus  FALGO  Linnseus. 

77.  Falco  peregrinus  anatum  (Bonap. ).    Dock  Hawk. 

While  watching  a  flock  of  vultures  circle  about  me  on  the  cliffs 
near  Sawyer's  Springs  a  Duck  Hawk  suddenly  dashed  among  them 
with  a  shrill  scream  and  in  a  few  moments  had  scattered  them  far 
away  over  the  valley.  It  then  returned  to  its  eyrie  near  the  cas- 
cade of  Falling  Water.  Breeding  in  the  Great  Smoky  Mountains, 
Lemoyne. 

78.  Falco  sparverius  L.    Sparrow  Hawk. 

Noted  at  Samburg,  Raleigh,  Bel  lev  ue  and  Chattanooga,  and  at 
intermediate  points  along  the  railroad  ]iue.«.  Not  a><  common  as  in 
the  Middle  States.  Not  seen  in  the  mountains,  but  noted  there  by 
Fox  and  Langdon  and  Lemoyne,  the  latter  stating  it  is  rare. 
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Oenai  PABDIOK. 

79.  Pandion  hKlisBtni  oiralineniii  (Giuel. ).    American  Otpnj. 

Seen  in  Roao  Couoty  id  April  by  Fox.  1  did  not  see  it  at  Ban- 
\ntTg  but  tbe  fixhermen  there  epoke  of  it.  Great  Smoky  KaDge, 
Iieraoyne. 

Family  STBIGIDJS. 
Oaniu  BTSIX  LiniueQB. 

80.  Strix  piaUnooU  Bonap.     Bsm  Uffl. 

A  ptur  of  these  iii  captivity  were  examined  at  Union  City. 
Oanoi  STBirniX  Savignr. 

81.  Synilnin  nabnloinm  (Font.).     Barred  Owl. 

The  uiimiBtakable  call  of  this  owl  was  heard  at  Sambui^,  Ralgigb 
and  Belleviie,  Breediiij;  at  bnae  of  Bald  Mountain  (Blount 
County):  common  at  all  altitiideB  in  the  Smokies;  Lemoyiie. 

Ihnai  KEG&BCOPB  Kaup. 
89.    Kagauoplaiio  (L.).    Screech  Owl. 

Mounted  specimens  were  the  only  ocular  proof  T  had  of  the 
presence  of  this  bird  in  Tennessee.  1  did  not  even  hear  one  during 
the  entire  trip,  but  was  a8.sured  of  their  being  common  enough  for 
the  every  day  needs  of  the  more  au|)er8titious  natives.  Chilhowee 
Monntains;  Lan^^don.  KoHue  (^uuty;  Fox.  Not  c 
Great  Smoky  Mountains;  Lemoyne. 
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desceiidiug  au  immense  declivity  and  coursing  along  the  rich  valley 
of  Man^ker's  Creek,  where  I  again  met  with  large  flocks  of  paroquets, 
I  stopped  at  a  small  tavern/'  etc.  This  was  during  his  trip  from 
Lexington  to  Natchez.  Again  in  his  journal,  dated  April  25th  of 
the  same  year,  is  the  following  entry: — **  Breakfasted  at  Walton's, 
thirteen  milef;  from  Nashville.  This  place  is  a  tine,  rich  hoUowi 
watered  by  a  charming,  clear  creek,  that  never  fails.  Went  up  to 
Madison's  Lick,  where  1  shot  three  paroquets  and  some  small  birds." 

Mansker*s  ('reek  was  north  of  Nashville,  probably  in  Robertson 
County.  Madison's  Lick  is  in  the  Cumberland  Valley,  Davidson 
County.  These  records  were  not  published  until  1828,  when  George 
Ord  issued  a  more  complete  edition  of  his  "Sketch"  of  Wilson, 
containing  many  letters  not  in  the  first  edition  and  among  them  the 
one  to  Lawson  containing  the  above  notes. 

In  his  Ornithology  (1811)  Wilson  (Vol.  Ill,  p.  91)  gives 
Madison's  Lick  21s  the  first  place  in  Tennessee  in  which  he  saw 
Parrots,  and  continues:  '*In  passing  on  I  next  met  with  them  on  the 

banks  and  rich  flats  of  the  Tennessee  River;" The  latter 

region,  however,  is  the  debatable  one  of  the  old  "  Natchez  Trace" 
road  which  here  crossed  the  Tennessee  line  in  the  southwest  corner 
of  Wavue  (/ounty  and  the  northwestern  corner  of  Lauderdale  County. 
Alabama  and  thence  south  into  Tishomingo  C/Ounty,  Mississippi, 
It  is  not  unlikely  that  he  saw  paroquets  in  all  of  these  counties; 
certainly  at  least,  in  Alabama,  a  fact  overlooked  by  Hasbrouck  in 
his  paper  in  the  Auk  on  this  bird. 

From  what  is  known  of  the  breeding  habits,  of  the  Carolina  Paro- 
quet  in  other  localities  there  is  no  doubt  that  it  was  a  summer  resi- 
dent in  the  river  bottoms  of  west  Tennessee  in  Wilson's  day. 

Mr.  Miles  communicates  the  following  valuable  note  on  the 
Paroquet  in  a  recent  letter: — **  In  the  early  SO's  a  flock  of  Paroquets 
came  to  our  orchard  [near  Brownsville]  and  we  chased  them  out  and 
killed  them  with  sticks  and  apples;  saw  a  flock  at  Ashport  [Lauder- 
dale County]  on  the  Mississippi  River  100  in  number  in  1874,  and 
saw  one  killed  alone,  within  five  miles  of  this  [Brownsville]  in  1876 
— the  last  I  have  ever  heard  of." 
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Order  COCCYGES. 
FamUy  CUCIJZ.ID2!. 
Q«na)  00CCTZ1T8  Vleillot. 
86.    Co««7iiii  >merl«ftiia(  (L.),    Yellow-billed  Cuckou. 

86,  Coaorini  arythrapkUialiiini  ( WIU. ).      Block-billed  liiukoo. 
CuckooB  were  uoteil  at  all  puiiiU  viaited.  except  the  lop  of  Roan 

Mouutain.  Prom  tbe  character  of  their  notes,  (by  which  alone  the 
Black-billed  Bpei^ies  waa  identified')  I  Jud^  there  were  five  dmea  as 
many  of  the  formpr  as  of  the  latt^^r.  It  is  probable,  however,  that  the 
Black-billed  Cuckoo  in  much  lera  noisy  and  hence  leea  often  obeerred. 
Dr.  Merriain  records,  '•Coeeyzun.  Heard  several  timea;"  at  Athens. 
Fox  and  Lan^on  make  no  meiitiou  of  either  species. 
FamUy  ALCEDINIDJB. 
Oanu  CEETLB  Boie. 

87.  OtTjla  alajaa  I  L.).     Belted  Kingflaher. 

A  common  summer  resident  at  all  collecting  stations  except  on 
the  tops  of  tbe  hi>;her  muunlains.  Not  iteen  at  Allardt  or  Sawyer's 
Springs,  but  going  up  the  escarpment,  they  were  noted  nearly  to 
the  plateau.  Langdon  found  them  in  the  covee  of  Little  River.  I 
did  not  see  any  above  4,000  feet  on  Roan  Mountain. 

Order   PICI. 
Family  FICID.S. 
Oenni  DBTOBA.TEB  Roie. 
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91.  'Dryobates  borealis  (Vieill.).    Bed-cockaded  Woodpecker. 

This  bird  was  found  breeding  on  the  Cumberland  plateau  at 
Allardt  and  on  the  route  from  AUardt  to  Rugby  Road  in  Morgan 
and  Scott  Counties.  I  did  not  see  it  elsewhere.  Two  specimens 
were  secured.  At  Allardt  the  nests  were  excavated  at  a  height 
of  thirty  or  forty  feet  in  living  pine  trees.  The  young  were  nearly 
fledged  at  that  date,  June  8th.  Fox  calls  it  a' rare  bird  at  Rock- 
wood,  in  spring,  where  he  took  a  specimen  April  22nd. 

Oenas  8PHTSAPICU8  Balrd. 
98.  SphyrapiouB  varinslL. ).    YeUow-bellied  Bapsacker. 

A  pair  were  seen  along  Doe  River,  Roan  Mountain,  at  an  eleva- 
tion of  about  4,000  feet.     They  acted  as  if  they  had  a  nest  near  by. 

Fox  records  them  as   **  not  very  common"  in  spring  in  Roan 

County.     These    were  probably   migrants.     It   is   doubtful  if  any 

breed  in  the  Cumberland  Mountains  of  Tennessee.     Langdon  did 

not  find  them. 

OenuB  CEOPHLCEUS  C^banis. 

93.  CeophloBUS  plleatus  (L.).    Pileated  Woodpecker. 

Seen  or  heard  at  Sam  burg,  Raleigh,  Bellevue,  Harriman,  Al- 
lardt and  Greeneville.  Reported  by  both  Fox  and  Langdon.  It 
is  found  on  Roan  Mountain.      Little  Tennessee  Valley;  Merriani. 

Oenns  KELANESPES  Swainsun. 

94.  Kelanerpes  erythrooephalus  ( T^. ).     Red-headed  Woodpecker. 

Very  abundant  yi  west  and  middle  Tennessee,  but  rare  at  higher 
altitudes  in  the  east.  I  recorded  it  at  Samburg,  Raleigh,  Bellevue, 
Chattanooga,  Harriman  and  Allardt.  Fox  records  one  spring 
example;  Langdon  says  it  is  "common  about  clearings  in  the  foot- 
hills" of  the  Chilhowee  Mountains,  but  not  found  above  1,500  feet. 
Abundant  at  Athens,  Merriam. 

95.  ^Kelanerpes  oarolinus  (L.).    Red-bellied  Woodpecker. 

Very  abundant  at  Samburg  and  Raleigh.  Several  seen  at 
Bellevue,  Chattanooga,  Sawyer's  Springs  and  Harriman.  Fox  says 
it  was  "rather  common"  in  April,  1885,  at  Rockwood. 

Genus  C0LAPTE8  Swainson. 

96.  Colaptes  auratus  ( I.. ).    Flicker. 

Nowhere  did  I  find    this    bird    as  abundant  as  -  in   the  Middle 

States,  but  it  was  seen  in  all  local ities^,  from  river  bottom  to  moun- 
38 
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tain  peak,  bein^  one    of  the  iew  liiwlund  birds   which    makes   ite 
home  at  ClotictiAinl. 

I  am  imable  to  iiiclmle  anuing  the  W<iod[)«cker«  it(  Teunwff* 
the  Iv()rj-hilk(t,  Cuii'/M-filiilnii  prhii-ipuHn.  owing  to  abneuce  of  any 
retwriis.  Mr.  Haslnwick  fl-c  i  refers  to  it  thus  ■.  "For  Tenneffii^er 
no  reconU  have  l>eeii  foiiii<i,  althoujrh  it  would  «em  higldy  prohKfilf 
that  the  hini  occurs  in  t)ie  liottoni  lands  iHinlering  the  Mitj!<ig»i|>|ii 
e»|»cially  when  we  consider  the  reconis  from  Fidton  County.  Ken- 
tucky .  .  .  and  ulw>  tlioee  directly  south  in  l^uisiaua  and  we«[ 
in  Arkansas." 

Onler  MACKOCHJRES. 
Family  CAPRI MULGID-Sl. 
Oenut  &NTROBTOHUB  (inula. 
07.  Antrottoma*  OBrolincntia  (•inn'l.i.    I'liiirk-wiir"  iviilnw, 

HeanI  several  t-very  nifrht  nf  my  .<tny  til  Riilei^rh.  Tlie  Wlii|v 
|M)i)rwitl  wan  not  lierird  there.  l''<)x  doubtfully  refers  n  (loatsncker 
Been  near  HockwniHl  lo  tbi>  siH-cies.  Wilsiin  first  encountered  thi» 
bird  on  the  banks  of  ihe  (;iiml>t>rlHnd  neiir  Nashville,  in  his  jour- 
ney fnmi   L«'xingIou  tn  Niilchex. 

9T.  Antioitamai  Tooifem*  (VVi]>..  K     WliipiHUirwitl 

I  biive  recuniB  wf  this'  sjietnes  from  Simdmrg.  Hellevue,  Challn- 
nootra  Hud  Alhinlt.      At  ihe  last  nieniioncd  jilnci-  ii  was   v.Ty  nii- 
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Family  TBOCHILIDJB. 

Genus  TB0CHILU8  Linnffius. 

100.  Troohilui  oolnbris  (L.).     Ruby-throated  Hamming-bird. 

Not  seen  on  top  of  Roan  Mountain,  but  up  to  a  high  altitude,  say 
4,500  to  5,000  feet.  Elsewhere  in  Tennessee  it  i^«  a  cosmopolite. 
Langdon  limits  it  to  3 ,000  feet  in  the  Chilhowee  regions. 

Order  PA8SERES. 

Family  TYBANNIDJB. 

Oenns  TYSANNU8  Cnvier. 

101.  T]rranniii  tyrannuB  (L.).    King  Bird. 

The  only  locality  where  this  abundant  summer  resident  was   not 

seen  was  among  the  higher  reaches  of  Roan  Mountain.  Not  seen, 
but  probably  found,  at  Roan  Mountain  Station.  Langdon  did  not 
find  it  above  the  "coves.** 

Genus  KTIASCHTJB  Cabanis. 
108.    ][]riarohus  oiinitus   (L.).    Crested  Fly-catcher. 

My  notes  say  "everywhere"  for  this  flycatcher.  The  only  |M)ssihle 
exception  to  this  is  the  summit  of  Roan  Mountain.  It  comes  up 
some  distance  into  the  fir  belt,  nevertheless.  Strange  to  say, 
Langdon  does  not  mention  it,  nor  is  it  recorded  by  Dr.  Merriam.  It 
is  abundant  in  west  and  middle  districts. 

Genus  BATORNIB  Bonaparte. 
108.  Sayomis  phoebe  ( Lath. ).    Phoebe. 

Not  ol)served  west  of  the  valley  of  east  Tennessee.  Recorded  first 
at  Chattanooga,  also  at  Sawyer's  Springs,  Harriman,  Allardt,  John- 
son City  and  Roan  Mountain  iStation.  At  Kockwood;  **common/* 
Fox.  Athens,  * *not  common ;' *  Merriam.  Not  given  by  Langdon. 
I  saw  very  f^w  anywhere. 

Genus  C0KT0PTJ8  Oabanis. 
104.  Contopus  borealis  (Swains.).    Olive-sided  Fly(*atcli<>r. 

Passing  down  Rock  Creek  valley  on  the  northwest  side  of  Roan 
Mountain  I  heard  the  weird,  strikin^^  cry  of  this  species  and  my 
search  was  soon  rewarded  by  secin;r  tlic  bird  catching  insects  from 
the  top  of  a  lofty  dead  hemlock  along  the  roads^ide.  The  place  was 
a  narrow  cove  and  the  altitude  about  4,000  feet.     About  two  miles 
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;ru!(£  road  to  Hit  Doe  River  valley  I  found 
nviionnieiit.  Tliib  flycatcher  was  found  iu  ihe 
Niirth  Oi'olina  by  Mr.  Brewster  but  is  not 
iifi^ee  reconis.     It  le  a  rare  Bummer  residenl 


[iii  all  over  the  state,  includiag  the  mouo- 


in  this  region. 

106,  Contopni  Tiisni  (L.). 

This  flycatcher  was  fin 
tains,  up  to  the  fir  belt. 

Qenui  EHPIDORAZ  ('Abaniii. 

106.  Empidonaz  aoadicui  |(iincl,  i.     .\«i<t<nn  Flycatcher. 

The  absence  of  nil  members  of  this  j^enus  from  the  listti  ot  Fox 
and  I^an^rdoii  is  a  surprise  to  me,  as  1  found  the  Acailian  everywherp 
below  :i50U  over  the  entire  xtate.  It  was  abundant  in  uest  and 
middle  Tennessee.  T)r.  Merriam  lists  it  tis  common  near  Atheiu>: 
alio  giving  it  iu  hin  list  of  Littli'  Tennessee  birds. 

107.  *Empidon>z  potillui  trnlUii  i.\iu).l.    Tr.iill'*^  Fl.vnitvhtr. 

A.  male,  in  full  mug,  was  shot  near  BeJlevue.  It  was  iindouht- 
edly  H  niigrwnt. 

108.  Empidoa&x  minimui  (  ftuird  |.     I.emt  KlycaKher. 

As  ft  migrant.  I  saw  ibis  species  at  Sambiirg  and  Raleigh.  It 
brects  at  Roan  Muiiiitain  Station  mid  thence  up  the  Doe  River 
Valley  to  near  the  limit  of  deciduous  trees,  say  4,500  feet. 

Family  CORVIDffi. 
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111.  CorvuB  amerioanuB  (Aud.)-     American  Oow. 

The  Crow  was  not  abundant  but  everywhere  represented,  except 
in  the  evergreen  mouutiiin  belt.  Langdon  did  not  find  it  above 
3,000  feet,  but  it  attains  a  much  greater  elevation. 

Family  ICTEBIDJB. 

Oenns  DOLIGHONTX  Swainsou. 

112.  Doliohonyx  oryzivoruB  (L.).     Bobolink. 

Abundant  as  a  migrant  at  Samburg  and  Raleigh.  Also  seen  at 
Bellevue  and  Chattanooga  but  I  have  no  evidence  that  they  breed  in 
those  localities  other  than  the  late  date  of  their  presence  there. 

OenuB  KOLOTHBUS  Swainson. 
118.  KolothniB  ater  (Bodd.).    (k>w-l)ird. 

Noted  at  Saniburg  and,  questionably  at  Raleigh.  1  should  say 
this  species  was  rare  in  summer  in  Tennessee.  Fox  says  it  is 
not  common  in  Roane  County. 

Genus  A0ELAIU8  Vieillot. 
114.  AgelaiuB  phasnioeiiB  (L.).     Red- winged  Blackbird. 

Breeding  all  over  the  rotate,  but  less  abundant  than  in  the  Middle 
States.  I  did  not  observe  it  on  Roan  Mountain,  nor  does  Langdon 
record  it. 

OenuB  STTJRNELLA  Vieillot. 
116.  Stumella  magna  (L.).     Meadowlark. 

Distribution  same  as  with  the  j)receding  species,  but  more  uni- 
formly abundant.     It  was  noted  around  Roan  Mountain  Station. 

OenuB  ICTERUS  Brisson. 

116.  loterns  spuriuB  (L.).    Orcbard  Oriole. 

117.  loteniB  galbnla  (L.).     Baltimore  Oriole. 

Both  species  abundant  and  with  the  same  distribution  all  over  the 
state,  except  above  3,500  to  4,000  feet  in  the  Smoky  Mountains. 

Of  the  two,  the  Baltimore  was  the  most  abundant,  more  numerous, 
indeed,  than  I  ever  saw  it  elsewhere  in  the  United  States. 

OenuB  SGOLECOPHAOUS  Swainson. 

118.  SooldoophagnB  oarolinns  (Miill.).    RuHty  Blackbird. 

Migrating  in  flocks  with  Cow-birds  and  Redwings  at  Sam  burg. 
Rockwood,  Fox. 


488  PR(H.'EEDINQ8  OV   THK   ACADBHY   OF  [1896, 

Oanni  Q0I8CAL0B  Vieillot. 

119.  QnitMlai  qaiioalk(L.).    Purptt  (irackle. 

ArfmittcKi  <m  eviiloiice  of  nine  si^pimene  jirociired  by  Dr.  Fox  in 
Ruuiie  CouDty  anil  jiiciitified  by  Mr.  Rrdgway,  who  states  (roolnulej 
that  tliU  appears  to  Iii>  the  prevailing  form  iu  east  TeDaeaeee. 

I  olisBrve'l  Grackles  at  Chattanooga,  Harrimim,  Kiioxvilie, 
Greeiieville  and  Johnsiiu  <'ity,  hut  none  were  secured.  Fouiid  at 
AtheiiH,  Merriam. 

120.  'ftaiioalui  qniioalk  Dneni  IBsird).     Bronzed  Qnwkle. 

Four  hri-fding  liinJK  xhot  at  Banahur)^  are  typical  ttneus.  In  the 
>il>seii('e  <if  ('i)iitrary  t'vi(len<-p,  llie  Grackles  noted  at  Raleigh  and 
Relleviie  nre  likewij^i-  rt-feralile  lii  this  form. 

Rei-lfoiii  Ijike,  with  its  mined,  lialf-puhmerged  forest  of  decaying 
trees  flfTords  iiieiii  Imilding  sites  tin-  a  lai^e  colony  of  tbe«e  Hrde,  In 
thut  loi'ality  they  appear  to  invaniibly  select  a  cavity  (either 
iiaturul,  01'  one  made  by  wood|>e('kers )  in  dead  trees  standing  in  deep 
water,  in  ivhich  to  rear  their  yonng.  Some  of  these  are  at  a  greal 
eievali<ni,  nthers  were  fonnd  in  stnbs  only  ten  feet  high.  Two 
8j>eciniei>s  of  this  race  were  taken  by  Dr.  Fot  near  Rockwood. 

Family  FRINaiLLID.Si. 
Oenai  CABPODACUS  Kaup. 

121.  Carpodftoai  purpart 
.    The  onlv  recr.nl  kii..\ 
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Genus  PASSER  Brissou. 
126.  Passer  domestious  (L.).    Kurupean  Hoase  Sparrow. 

A  hounding  in  all  larger  towns  and  villages  and  their  Huhurhs. 

Oenns  P00CJETE8  Haird. 

126.  Pooceetes  graminens  (Gmel. ).    Vesper  8i>arrow. 

Not  s^een  west  of  »Johnson  City,  where  I  found  it  breeding,  but  not 
abundantly.  Fox  notes  it  in  April  in  Roane  County  but  I  did  not 
find  it  breeding  there. 

Genus  AMKODRAMUS  Swainson. 

127.  Ammodramus  sandwichensis  savanna  (Wils.).    Savanna  Sparrow. 
Fox's  record  of  this  s|)ecies  in  Roane  County  during  March  is  the 

onlv  one  known  to  me. 

128.  Ammodramus  savannamm  passerinus  (Wils. ).    <rraK8hopper  Sparrow. 
Found  at  Sand)urg,  Raleigh,  Bellevue,  Chattanooga,  Knoxville, 

Greeneville  and  Johnson  Citv;  certainly  resident  at  the  five  latter 
places  in  sunnner.  Not  found  by  i^angdon  or  myself  in  the  Great 
iSnioky  Range. 

129.  Ammodramus  henslowii  (  A ud.).     Henslow'M  Sparrow. 

Two  specimens  (Marcli  and  April),  taken  in  Roane  County  by 
Fox. 

Genus  CH0NDE8TE8  SwniiiKon. 

130.  ^hondestes  grammacus  (Say.).   Lark  SiKirrow. 

A  Hock,  probably  migrant,  wa.«  seen  in  a  field  near  Samburg. 
One  of  these  was  secured.  A  singing  male  gave  me  an  unsuccessful 
chase  over  the  fields  near  Raleigh,  and  a  pair,  evidently  mated,  were 
found  neiir  Bellevue,  the  male  becoming  a  sacrifice  to  science. 

It  ap])ears  to  l)e  rather  rare  in  any  part  of  the  state.  Other 
observers  do  not  list  it. 

Genus  ZONOTRIGHIA  Swainson. 

181.  Zonotrichia  leucophrys  (Forst.).     White-crowned  Spiirrow. 
Numerous  at  Samburg,    Raleigh  and    Bellevue.     At  the   latter 

place  it  was  seen  as  late  as  May  22nd. 

182.  Zonotrichia  albicoUis  ((imel.).    White-throated  Sparrow. 

Several  seen  at  Samburg  and  Bellevue.  Roane  County,  March 
and  April;  Fox.     Not  known  to  breed. 
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Oanoi  BPIZEIXA  Bonaparle. 

133.  Spiiella  looialii  (WiU.).    Chipviuii  Spurron'. 

With  the  exception  uf  the  summit  of  Roaii  Mouat«D,  thin  bird 
was  always  pre:>ent  in  iny  rumbles  through  Tenaeesee.  LuDgduu 
fouu<)  it  up  tu  4,000  feet  iu  the  mouctaJus. 

134,  Spitellt  pDtilla  (Wila.).     Field  Sparrow. 

The  remarks  for  aocialU  equally  apply  to  this  spedee. 
Q«nai  JUiraO  Wagler. 
13a.  JnnM  byemalii  (L.).    SlaU-coloradJanco. 

The  Itirds  referred  to  by  Fox,  the  last  of  which  were  seen  April 
16th,   arouud    Kocknooti,    have   been    identified   with  this  migrant 
northern  form. 
ISS.  'Joaoo  hyamalii  utroliasniii  (RrewHt.).    I^Tolina.lDDco. 

Ahiiudnnt  un  Koan  Monnlain  in  ihe  tir  belt.  One  heard  singing 
in  the  upper  deciduous  belt  at  nimut  4,500  feet.  Meven  speci- 
mens, including  four  halt- fledged  young,  were  tAken. 

Oanni  FEUCXA  Aadubon. 
187.  *Paua»a  mtivalia  baohmani  (Aud,).    Bacb man's  Sparrow. 

Breeding  numerously  on  the  plateau  in  the  parts  of  Fentress, 
Scott  and  Mi>rgaii  Oiunties  traversed  on  the  trip  from  Suobright  tu 
Allarilt  Hn<l  returning  to  Rugby  Ruad.  Also  noteit  near  Sawyer's 
Spriutre.  Three  i»|)eci mens  were  taken  at  Allardt.  Fox  fouiii)  it  Id 
April  in  Itoane  tVimity  and  on  I»okout  Mountain. 
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aloug  the  foothills  of  the  Great  Smoky  Rauge.  It  is  included  here 
ou  the  authority  of  Dr.  P^ox,  who  found  it  abundant  in  Roane 
County  during  April.     That  it  breeds  there  is  doubtful. 

140.  *Melo8piza  linoolni  (Aud.).    Lincoln's  Finch. 

This  bird  was  migrating  during  my  stay  in  West  Tennessee. 
Several  were  seen  near  Samburg  and  Raleigh.  It  was  also  observed 
at  Bellevue.      A  male  shot  at  Raleigh  was  very  fat. 

Genus  PA88ERELLA  SwaiuAou. 

141.  Patserella  iliaoa  (Merr.).    Fox  Sparrow. 

Not  seen.     Taken  in  spring  migration  in  Roane  County. ;  Fox. 

Genus  PIPILO  Vieillot. 

142.  Pipilo  erythrophthalmus  (L. ).    Towhee. 

Not  seen  in  West  Tennessee;  not  common  in  the  middle  districts. 
Records  at  Bellevue,  Chattanooga,  Harriman,  Allardt,  Knoxville, 
Johnson  C^ty  and  Roan  Mountain  Station.  Rare  at  latter  station, 
which  is  iU  highest  limit  in  the  mountains.  Taken  at  Athens;  com- 
mon; Merriam;  and  at  2,000  feet  in  Chilhowee  Mountains,  Lang- 
don. 

Genus  CABDINALI8  Bonaparte. 

148.  Cardinalis  oardinalis  (L.).    Cardinal. 

Very  abundant  everywhere,  up  to  nearly  4,000  feet  in  the  moun- 
tains. 

Genus  HABIA  Reichenbach. 

144.  Habia  ludovioiana  (L.).    Rose-breasted  Grosbeak. 

Migrating  at  Saraburg,  Raleigh  and  Bellevue.  Seen  at  Chatta- 
nooga and  Sawyer's  Springs.  Breeds  at  Johnson  City  and  thence  up 
to  the  fir  belt  of  Roan  Mountain,  4,800  feet. 

It  may  be  a  rare  breeder  in  the  Cumberland  Mountains,  but  I 
have  no  proof  of  it. 

145.  Passerina  oyanea  (L.).    Indigo  Bunting. 

Very  abundant  over  my  entire  route,  and  one  of  the  few  low- 
land birds  that  breed  at  the  summit  of  Roan  Mountain. 

146.  *8piia  amerioana  (Gmei.).     Oiokcissel. 

Abundant  in  all  cultivated  uplands,  from  the  Mississippi  River  to 
the  western  escarpment  of  the  Cumberland  Plateau.  Sparsely  strag- 
gling along  the  Tennessee  Valley  to  Chattanooga,  where  one  was 
heard  singing.     Not  seen  at  Rnoxville.     Four  specimens  taken. 
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Family  TAITAOBID^. 

Qenai    FIBANOA   Vleillot. 
147.  Firuigft  arrtbromelM  (Vieill.|.    Scarlet  Tanager, 

Over  the  eutire  8tate,   aud   iti   the   mouatftiiiB   up  to  4,000  feci. 
More  abuixl&ut  in  East  TeiiiieBsee. 
14S.  "Plnnga  riibr*  ( L. ).    Summer  TiilL&g«r. 

Noted  at  all  visited  Walites,  up  to  2,500  feet.  More  sbuudtut 
ia  west  and  middle  districts. 

PamUy    HIHUNDIWID.ffl. 
Oenni  PBOBITE   Boie. 
Ue.  Prognstobil  (L.).     Purple  Martin. 

Numerous  everywhere  except  ou  the  mouDtains.  Not  seen  at 
Sawyer's  Bpriuga,  hut  at  Allardt  J  saw  some.  Not  seeu  at  Rmd 
MouDtain  Station. 

Oeani  FZTSOCHZLIDDV  CbbanU. 
150.  Fetnmhslldoa  Inntfroni  (Say).    t:iifr Swallow. 

Not«d  at  Raleigh,  Bellevue,  Harrimau  and  JohuBon  City.  Not 
elsewhere  recorded  nor  by  iither  observers. 

Oanni  GHBLIDOF  Fanter. 
1(1.  Chalidon  BiythrogaiMr  (Bortd. ),    Bum  Swallow. 

Not  abundant.     Seen  at  Ralei<;h,  Bellevue,  Chattanooga,  Knox- 


ville,   Greeneville  and  Johnson  Citv.      Athens;  Merriam.      Rock- 
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Family  AMFELID^. 

Oenus  AMPELIS  Tiioneeus. 

155.  Apeliscedrorum  ( Vieill.).    Cedar  Waxwing. 

Quite  universal  in  ite  State  distribution.  I  did  not  find  it  on  the 
summit  but  far  up  Koan  Mountain.  I^ngdon  took  a  young  one  as 
high  as  3,000  feet. 

Family  LANIDJB. 

Oenus  LANIU8  LinnasuK. 

156.  Lanius  ludovioianns  (L.).     Coggerhead  Shrike. 

Observed  at  Samburg  and   Raleigh,  and   breeding  between  the 

latter  place  and  Memphis.      Roane  County,  March  18th  and  20th; 

Fox. 

Family  VIREONID^. 

Oenus  VIBEO  Vieillot. 

157.  Vireo  olivaoeus  (L.).    Red-eyed  Vireo. 

Al)ounding  in  all   localitie.<^  visited,   up  to  the  fir-belt  of  Roan 

Mountain. 

158.  Vireo  g^lvus  (Vieill.).    Warbling  Vireo. 

Several  noted  at  all  stops  between  Samburg  and  Johnson  CHty, 
inclusive.     No  other  observer  records  then)  from  Tennessee. 

159.  Vireo  flavifirons  ( Vieill. ).    Yellow-throated  Vireo. 

Same  distribution  as  last.  Pine  Mountain  at  1,500  feet;  Langdon. 
Abundant. 

160.  Vireo  solitarius  (Wils.).     Blue-headed  Vireo. 

Taken  by  Fox  in  Roane  County  (April  15th  and  17thj,  during 
migration. 

161.  Tireo  solitarius  alticola  ( Brewst.).     Mountain  Solitary  Vireo. 

A  few  heard  on  Roan  Mountain,  from  just  below  fir  belt  down  to 
3,000  feet.  Owing  to  their  preference  for  the  highest  tree  tops  I 
was  unable  to  shoot  any  specimens  with  my  cane- gun. 

Specimens  taken  by  Langdon  on  Pine  and  Defeat  Mountains 
were  pronounced  to  be  typical  of  this  race  by  Mr.  Brewster. 
Lemoyne  took  specimens  in  Blount  and  Monroe  Counties,  which  he 
thinks  referable  to  both  forms.  As  he  gives  no  date  for  the  one 
from  Monroe  County,  which  he  calls  solitarius,  one  may  infer  that  it 
was  only  a  migrant. 

162.  Vireo  noveboraoensis  (Gmel. ).    White-eyed  Vireo. 
Seen  at  all  points  between  Roan  Mountain  Station  and  Samburg, 
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Chilhowee    Moun- 


iaclusire.     An  abundant  speciw   i 
taius;  Laugdou. 

PamUy  MNIOTILTIDi!. 
Oenui  HHIOTILTA  VieiHot, 
1«3.  MniotiltaTari&a..).     BW'k  hdcI  White  Warbler. 

An  abundant  iiumnier  reeideut,  with  the  same  distribution  as  the 
White-eyed  Vireo,  but  ranging  higher  on  Roau  Mountaiu,  viz.,  up 
to  3.500  feet     Chilhowee  Mountains,  3,000  feet.   I^ngdou. 

OeQM  PBOTOHOTASIA  Baird. 
164.  ■Plot«noUri&  oitre*  (Bodd.).     ProthonotsTy  Warblet. 

Abounding  in  the  Missisgippi  Bottoms  and  along  the  nearer  tribu- 
taries. Probably  found  nearly  across  west  Tennessee.  Breeding  at 
Hamburg,  Memphis  and  Raleigh.  Five  specimens  preserved  and  a 
set  of  eggs. 

Ocani  HGLUIAIA  Audubon. 
lU.  *HelinKU  twaioionli  (Aud.).    Swainson's  Warbler. 

Several  heard  and  a  few  seen  in  the  cane  liottoms  uf  Wolf  River 
near  Raleigh,  where  it  was  breeding.  Twu  males,  after  the  raosi 
persistent  and  tiresome  slalkinp:,  were  brought  down.  From  the 
nature  of  the  swamps  and  IwyouP  of  the  Tennessee  River  it  may 
be  safely  predicted  that  this  bird  will  be  found  in  nearly  every 
county  between  its  western  valley  and  the  Mississippi. 
asnni  HBLHITHEBUS  Rafinesque. 
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169.  Helminthophila  rufloapiUa  (Wils.).    Nashville  Warbler. 
Alexander  Wilson   secured   the  types  of  this  species  near  Nash- 
ville.     It  was  migrating  at  Samburg  and  Raleigh  during  my  stay. 

170.  Helminthophila  peregrina  (Wils.).    Teiiiie»Kee  W^arbler. 

Migrating  through  Sainhurg,  Raleigh  and  Bollevue.  Wilson's 
tyj)es  of  this  bird  cunie  from  the  banks  of  the  C/Umberlaiid  River, 
probably  not  far  from  Nashville. 

Genus  COMP80THLTPI8  Calmnis. 

171.  Compsothlypis  amerioana  (L.).     Parula  Warbler. 

Breeding  abundantly  at  every  lt)cality  except  above  4,000  feet  in 

the  mountains. 

Oenus  DENDBOICA  Gray. 

172.  Dendroioa  aestiva  ((iinel. ).    Yellow  Warbler. 

Not  seen  in  west  Tennessee;  a  few  seen  at  Nashville.  Numerous 
in  east  Tenne^!>8ee  up  the  mountains,  to  alMjut  8,500  feet.  On  the 
plateau  at  Allardt. 

173.  Dendroioa  oaernlesoens  ((fmel.).     Black -throatod  Bine  Warbler. 
Common  from  8,500  to  4,500  feet  on  Roan   Mountain.     Head  of 

Little  River,  4,000  feet,  Langdon.     Roai^e  County,  4,800  feet(?); 
May  16th,  I^emoyne. 

174.  Dendroioa  ooronata  (L.).    Myrtle  Warbler. 

Fox  says  this  bird  was  conjmon  near  the  Tennessee  River  until 
the  last  of  April. 

175.  *Dendroioa  maonlosa  (Gmel.).    Magnolia  W^arbler. 

Seen  migrating  at  Samburg  and  Raleigh,  where  one  specimen 
was  shot. 

176.  Dendroioa  osrnlea  (Wils.).    Cenile-an  Warbler. 

Breeding  at  Samburg,  Raleigh  and  Bellevue.  Not  certainly 
identifie<l  elsewhere.  Three  specimens  taken  at  Raleigh.  Ijangdon 
found  them  * 'common'*  in  spruce  forests  at  the  head  of  Little  River, 
4,000  feet. 

177.  Dendroioa  pensylvanioa  (L.).    ChestDut-.sided  Warbler. 

Breeding  on  Roan  Mountain,  8,500  to  4,000  feet.  From  2,000 
to  2,500  feet  *'  in  oak  woods  ;''  Langdon. 

178.  Dendroioa  striata  (Forst).    Black -poll  Warbler. 

Au  abundant  migrant  at  Samburg  and  Raleigh  and  a  few  seen  at 
Bellevue. 
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1TB.  DandroiOB  blaokburniw  K'mel.  |.     BiBckhurnisn  Warbler. 

Migrnnt  at  SHtiihurg,  Raleigh  hikI  Bellt^vue.  BreMliug  on  Rubii 
Moiiiiiaiii.  Kot-kwowl  iu  April,  Fox.  Laugdoii  found  it  the  "nnwi 
nl.miilaiil  s[*L-ie8  oCils  laiiiilv"  between  2,000  to  4,000  leel  ir  thi- 
(.'hilhowee  Moimtniiio.  One  spfcimen  at  Raleigh.  Waldeii'f 
Ridge,  RoHue  C'lnnitv,  4,000  feet;   lireediiijr,  Leinoyiie. 

180.  •Daodcoi«»  dgminiOB  nlbiiora  (ftiird.)     Symnnire  Warbler. 

Recurilg  for  Bellevue.  Harrimau,  Allardt.  Ruoxville,  Greeneville 
Hiid  Johnson  Citv,      Tsvn  tigiecimeiis  tiiken.      Breeding  at  all  points 
noted.      Roane  (  oiintv;   Fox.      Athene;   Merriam. 
IBl.  Ssndroios  vireni  (<jnid  |.     HI nck-th runted  <Ireen  Warbler. 

Foniid  all  acrose  the  Sliil*;  lint  only  as  a  migrant  west  of  ihe 
Ciiniljerliind  Pliileuii.  Bref-liiig  ut  Sawyer's  Si>ring8,  Harrimau, 
Allardt.  Knowille,  Johnsmi  City,  and  thence  uji  Roan  Moun- 
tain tc.  ;i000  feet  or  more.  Hpruee  woods,  4,000  feet;  Laugtloa. 
Ijooknni  Monntnin,  Fox. 

18S,  Oendiaioa  Tigoraiii  I  Au<i .  I .     Piiic  Wurbltr. 

Liinted  at    Raleigh.    Bellevne  anil   Allardt      Fox  fitiind  theni  in 
full  suing  March  Sf^th,  wheif   they  were    "eomnioD"    at  Rockwo(»>l. 
Pine  Mountain,  1,500  feet,  "one  sjieeinien  iinly,"  I^ng<lon.     I  did 
not  notice  them  on  Roan  Munntain.     N()t  aliundanl  anyvfhere. 
183.  Dendroioa  diioolor  (VieMI.). 
■iih  opening!- 
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Genus  OE0THLTPI8  Oabauis. 

186.  *Oeothlypi8  formosa  (Wils.).    Kentucky  Warbler. 

AlK)niidinir  all  across  the  State,  from  the  Mississippi  bluff  to  the 
foothills  of  the  (ireat  Sniokv  Mountains.  Not  seen  east  of  Johnson 
CJity  hut  numerous  all  over  the  Cumberland  Plateau.  Langdon 
did  not  see  it,  nor  did  Fox  in  1885,  though  he  records  it  *'uot 
roininon"  in  18H4.  Nesting  in  Blount  County  ;  June,  1881,  and 
seen  in  Monroe  County;   Lemoyne. 

187.  Geothlypis  Philadelphia  (Wils.).    Mouniiug  Warbler. 

Migrating  at  8amburg,  Raleigh  and  Bellevue.  Heard  one  sing- 
ing at  latter  place. 

188.  Geothlypis  triohas  (L.).    Maryland  Yellow  Throat. 

Below  an  altitude  of  8,000  feet  this  familiar  warbler  abounds 
throughout  the  State.  Ridgway  shows  that  the  Mississippi  Valley 
birds  are  intermediate.  Those  from  the  Memphis  bottoms  may  be 
found  to  l)e  closer  to  oe/*idenf<iIli<  than  to  our  eastern  bird. 

GenuB  ICTERIA  Vieillot. 

189.  Icteria  virens  (L.).     Yellow-breasted  Chat. 

Am  abundant  summer  resident  at  all  points  ahmg  route  as  far 
east  as  Johnson  City.  T>angdon  took  one  at  the  "  base  of  Mount 
Nebo.'' 

Genus  8YLVANIA  Nnttall. 

190.  *Sylvania  mitrata  ((Imel.).    Hooded  Warbler. 

This  is  the  most  thoroughly  representative  and  evenly  distributed 
summer  warbler  of  Tennessee;  as  much  at  home  among  the  cane 
brakes  and  bayous  of  the  Mississippi  as  in  the  dark,  cool  ravines  of 
the  (Treat  8moky  Mountains.  It  ranges  up  to  the  fir  belt  on  Roan 
Mountain:  *' 4,000  feet,"  Langdon.  Great  8moky  Mountain  and 
Monroe  County,  2,500  to  4,5000  feet;  Lemovne. 

191.  *8ylvania  pusilla  ( Wils).     Wilson's  Warbler. 

Migrating  at  Raleigh  and  Bellevue.  One  specimen  collected  at 
latter  place. 

198.  Sylvania  canadensis  (L.).    ('anndian  Warbler. 

Migrant  at  Samburg  and  Raleigh.  Breeding  on  Roan  Mountain, 
:i000  to  4,000  feet.  Blount  County,  2,000  feet;  J^ngdon.  Mon- 
roe County,  2,500  to  4,000  feet:   Lemoyne. 
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Oanu  SETOPHAOA  .SwHinson. 

193.  Setapbags  rntUitla  1 1,.  I.    Anit^rit-nn  Ke.litMrt. 

Iti  fnvoruble  liKalitie)'  throiigli<iiit  the  entire  route  from  Snuihurt' 
til  Johnsui)  City  Hini  Roait  Mountain  StHlion.  That  ite  breeds  si 
Sambui^  ami  Raleigh  is  not  yet  proven.  Lang<Um  fouod  it  up  In 
•2,500  fw^t. 

Family  MOTACILLID^. 

194.  Anthui  penaiilT anion*  lljitli.l.    Amenoiii  Pipit. 

Ptecorded  in  spring  (March;  by  Fox,  who  found  it  common  in 
meadows  during  th^  iaj«t  two  weekit  of  that  month.  I  thought  I 
heard  n  flock  |)assiug  over  Sanibiir^'. 

FamUy  TBOGLODTTID.*. 

Oanni  XIHUB  Bi>><-. 

195.  Kimna  poljglottoi  (I.  I.     McK-kinH  Bird. 

Rather  rare  nt  Banihurg,  Huleigh.  aii<l  Believiie.  Reported  from 
(^hatlaiioi)^.  A  f'Hinier  fmni  Harrinian  stated  they  were  i)C<'asioii- 
ally  heard  tlier.;.  Fox  hhw  one  near  Rockwood  April  H,  18«5.  1 
(!oiil<l  get  tio  inforrniilitin  nftiie.nrun  the  Cumberland  tableland.  It 
iK  H  favorite  and  uummun  cttgeliird  all  over  Teniiexcee  and  this  {ler- 
hapti,  atx^untB  fur  its  rarity  in  a  wild  )<tate  at  the  present  day. 
Oenni  QALEOSCOPTEB  rnhKnio. 

196.  Qalflaioopt«>  c«.ralingail>  (L.).    t^tliird. 
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199.  Thryothorm  bewiokii  (And.).     Bewick's  Wren. 

Rather  local,  but  found  in  every  county  visited.  A  far  more 
entertaining  singer  and  every  way  more  of  a  genius  than  the  House 
Wren,  which  it  replaces  .in  Tennessee. 

I  heard  the  song  of  this  bird  in  a  ''  deadening  "  4,000  feet  up  the 
side  of  Roan  Mountain. 

Genus  TB0OL0DYTE8  VieiUot. 

200.  Troglodytes  hiemalis  (VieiU.).    Winter  Wren. 

A  few  heard  in  the  fir  belt  of  Roan  Mountain;  but  none  below  it 
It  is  rare  even  there.  Langdon  missed  it  altogether.  Fox  notes  it 
in  the  Tennessee  valley  as  late  as  April  13th.  It  is  ^uite  possible 
that  the  Roan  Mountain  birds  will  be  found  to  represent  a  distinct 
race,  more  nearly  approaching  pacifieus  than  hiemalis.  No  speci- 
mens have  yet  been  taken  in  these  regions. 

Family  CERTHIIDiE. 
Oenns  CEBTHIA  linnsens. 

801.  Certhia  familiaris  amerioana  (Bonap.).    Brown  Creeper. 

A  few  were  breeding  on  the  summit  of  Roan  Mountain.  Seen  in 
migration  by  Fox,  in  Roane  County.  Smoky  Mountains  in  summer, 
in  the  valleys  in  winter;  Lemoyne. 

Family  FABIDiE. 
Oenns  8ITTA  Linnsans. 

802.  Sitta  carolinensis  (Lath.).    White-breasted  Nuthatch. 

Sparingly  distributed  over  the  State.  None  seen  on  Roan  Moun- 
tain above  the  deciduous  timber. 

808.  Sitta  canadensis  (L.).    Red-breasted  Nuthatch. 

One  specimen  was  taken  in  the  fir  belt  of  Roan  Mountain,  to 
which  the  birds  seemed  to  be  confined,  one  being  heard  near  the 
hotel  at  Cloudland.     Lookout  Mountain,  March  29th,  Fox. 

Oenns  PASUS  LinnteuB. 

804.  Parns  bicolor  tL.).   Tufted  Titmouse. 

Everywhere  abundant.  Ranging  as  high  as  4,000  feet  on  Roan 
Mountain. 

805.  Parns  atrioapillns  (L.)    Chickadee. 

No  Chickadees  were  seen  in  the  balsam  belt  of  Roan  Mountain. 
Langdon  found  no  specimens  of  this  form  among  the  mountain  tit- 
84 


600  PBOOEKDINQfi  or  THE  ACADEMY  OF  [1S95. 

mice  of  Blount  Couaty.     Lemoyne  records  apeciiDene  from  Blount 
County  and  Great  Smoky  Mountain  and  agreee  with  Bremter  aa  to 
tbe  difiereace  in  song,  etc. ,  between  spedmene  above  and  below  4,000 
feet  on  theee  mountaloB. 
206.  Fami  &trio«pllliii  o&rolineiuli  (Aud. ),    Cbiolina  Ubiokadoe. 

3pecimeuB  from  Sawyer's  Springs  and  Raleigh  are  referable  to 
the  Boutberii  form.  I  found  Chickadees  abundant  all  over  the 
Tennessee  lowlands  aud  up  Roan  Mountain  to  the  evergreen 
belt.  I  fail  to  appreciate  tbe  specific  distinctions  accorded  to  the 
southeru  aa  contrasted  with  the  northern  Chickadee,  living  as  I  do  io 
a  region  whefe  apparent  intermediates  of  tbe  two  are  found  through- 
out tbe  year.  Lemoyne  records  earol<nend»  from  the  valleys  up  Ic 
4,000  feet  iu  tbe  Smoky  Mountains  of  Monroe,  Blount  and 
Sevier  Counties. 

Oannl  KBOITLUS  Cavier. 
907.  B«Knlai  tatrapa  ( Licht. ) .    Uolden-crowned  Kinglet 

The  only  record  known  to  me  is  that  of  Fox,  who  found  theni 
iu  early  spring  iu  Koane  County.  It  is  rather  surprising  that 
neither  Langdon  nor  myself  observed  them  iu  the  Smoky  Moud- 
tains,  for  Brewster  found  them  abundant  in  the  Black  Moun- 
tains of  North  Carolina. 
SOS.  Ks^lai  oklendnla  <L,).    Ruby-crowned  Kioglet, 

Fox  lists  this  bird  as  a  migrant  in  Roane  County.  It  was  mi- 
grating through  Sambui^  during  my  stay. 
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abundant  from  3,000  to  5,000  feet.  I  watched  a  pair  building  in 
a  maple  on  a  large  horizontal  branch  nearly  forty  feet  from  the 
ground ;  an  unusual  position  for  the  nest  of  this  bird. 

812.  Tardus  ottnlatTU  iwainionii  (Gab.).    Olive-backed  Thnuh. 

Migrant  at  Samburg,  Raleigh  and  Bellevue.  Fox  saw  one  April 
26th,  1885,  in  Roane  County. 

218.  TardBi  aonalaiehkflB  palUiii  (Gab.).    Hermit  Throsh. 

Seen  at  Samburg.  Fox  found  it  an  abundant  migrant  in  Roane 
County. 

Oenns  XXBULA  Leaeh. 
214.  Kerala  migratoria  (L.).    American  Bobin. 

A  rare  bird  in  west  and  middle  Tennessee.  None  se^i  in  the 
Central  Basin.  Not  abundant  in  east  Tennessee,  where  it  is  found 
from  the  western  rim  of  the  Cumberland  Mountains  to  the  top  of 
the  Great  Smoky  range.  It  was  breeding  and  singing  in  the  bal- 
sams near  Cloudland  Hotel.  Langdon  did  not  find  it  in  the 
Chilhowee  Range. 

Oenat  8IALIA  Swainson. 
216.  SiaUa  siaUi  (L.).    Blnebird. 

In  many  parts  of  west  and  middle  Tennessee  the  Bluebird  was 
frequently  seen.  I  have  records  of  it  from  every  place  visited  up 
to  4, 000  feet  on  Roan  Mountain.  Fox  found  them  very  common 
in  early  spring.  Langdon  notes  a  few  "  about  deadenings  in  the 
coves"  of  Blount  County. 
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LIST  01  BIKD8  COLLECTED  IN  HOETE  OEEETLAXD  BT  THE  FSABT 
EXfESmOS  OT  1191-B  AHS  TEE  EELIEF 

EZFBDinoH  OF  ises. 

BT    WITMEB  8TONE. 

In  the  Proceedings  of  the  AcB4leniy  of  Natural  Sciences  of  Phila- 
delphia for  1892,  p.  145,  I  published  bd  annotated  list  of  the  hirds 
collected  by  the  West  Greenland  Espedition  which  accompanied 
Lieut  R.  R  Peary  to  Whale  Sound  in  1891. 

Below  will  be  found  lists  of  the  species  obtained  bj  the  Pearr 
party  during  their  sojourn  in  North  Greenland  from  July,  1891,  to 
August,  1892,  and  also  of  those  collected  by  the  Relief  Expedition 
of  1892. 

The  former  collection  was  made  almoet  entirely  by  Mr.  Langdon 
OibaoD  in  the  vicinity  of  the  Peary  winter  quarters'  and  the  latter 
by  Mr.  Charles  E.  Hite  at  about  the  same  points  TiBit«d  by  the 
Expedition  of  1891.  All  the  specimens,  numbering  122,  ar«  in  the 
collection  of  the  Academy  of  Natural  Sciences  of  Philadelphia.' 

The  second  Peary  Expedition  and  the  Relief  Expedition  of  1894, 
so  &r  aa  I  am  aware,  made  no  collection  of  birds. 
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6.  Steroorarius  lonoicaudub  Vieill.    Long-tailed  Jaeger. 
Obtained  in  Tuctoo  Valley. 

6.  Gavia  alba  (Gunn.).    Ivory  Gull. 

One  obtained  on  McCormick  Bay,  July  IT,  1892. 

7.  RissA  TRmAOTYLA  (linn.).     Kittiwake. 
One  specimen  in  the  collection. 

8.  Larub  qlaucus  Briinn.    Glaucous  Gull. 
One  taken  at  McCormick  Bay,  July  17,  1892. 

9.  Clanoula  HYEMALis  (linn.).     Old-squaw. 

Males  and  females  in  perfect  breeding  plumage  obtained  in  Tuctoo 
and  Glacier  Valleys,  June  16-21,  1892. 

10.  SoMATERiA  MOLLI88IMA  BOREALis  Brehm.  Greenland  Eider. 
One  set  of  eggs  collected  June  30,  on  Whale  Sound  and  several 

birds  secured. 

11.  SoMATERiA  SPECjrABiLis  (linn. ).    King  Eider. 

Found  breeding  in  Tuctoo  Valley,  June  9,  1892,  and  birds  were 
obtained  in  the  same  locality  as  late  as  July  24. 

12.  Chen  hyperboreus  nivalis  (Forst.)    Greater  Bnow  Goose. 
One  adult  female  in  worn  plumage  and  one  young  gosling  entirely 

in  down  were  secured  on  July  10,  1892,  in  Glacier  Valley.  So  far 
as  I  am  aware  this  capture  furnishes  the  first  information  that  we 
have  regarding  the  breeding  ground  of  this  bird. 

13.  Trinqa  canutus  linn.     Knot 

A  series  of  specimens  of  the  Knot  were  obtained  in  Tuctoo  Valley, 
June  22  to  July  22,  1892,  and  Aug.  23,  1891.  Most  of  these  are  in 
breeding  plumage  and  have  lost  entirely  the  gray  borders  to  the 
feathers  of  the  back. 

One  young  bird  was  obtained  which  is  still  in  the  down  but  has 
the  wings  about  half  grown  and  the  regular  feathers  appearing  on 
the  breast  and  back. 

14.  Calidris  arenaria  (Linn. ).    Sanderling. 

One  specimen  was  secured  in  Glacier  Valley,  June  14,  in  full 
breeding  dress. 

15.  Arenaria  interpres  (linn.).    Turnstone. 

Two  specimens  were  taken  July  21  and  26,  1892,  in  Tuctoo 
Valley. 

16.  Laqopus  rupestris  reinhardti  (Brehm).  Beinhardt's 
Ptarmigan. 
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One  specimen  taken  in  Inglefield  Gait,  April  21,  1892,  was  itill 
in  the  pure  white  plumage. 

17.  Faloo  islakdos  Bruun.    White  Qyr  feloon. 
One  obtained  on  McCormick  Bay. 

18.  CoRTDB  cx>BAX  pRiMCiFALis  Ridgw.     Northern  Raven. 
One  Bpecimen  without  data. 

19.  Plectrophenax  NiTALiB  (Udq.).    Sdow  Buntiog. 
Severai  nests  taken  in  Tnctoo  Valley,  June  19  and  21,  each  con- 
taining five  eggs,  and  one,  June  21,  containing  Beven. 

Collection  of  the  Relief  ExpsDrrioM. 

1.  Fbatebcula  arctica  (Linn.).    Puffin. 
Two  puffins  were  secured  at  Godhavn,  which  I  refer  to  this  fbim. 
The  bills  measure: 


No. 

iMfth  of  caiman. 

Dqttbatbi 

80,076 

1.86  in. 

1.46  in. 

30,077 

2.06  in. 

1.60  in. 

2,  CEPPHtJS  MANDTii  (XJcht).     Maodt's  Quillemot 

All  the  specimens  obtained  at  Nattik  and  in  McCormick  Bay 
were  of  this  species.    None  of  C.  grytle  being  found. 

3,  Ubia  LOHTIA  (Linn.).     Brunnich's  Murre. 

Specimens  secured  in  McCormick  Bay,  July  22  and  August  23. 

4,  Alle  ALLE  (Linn.).     Little  Auk. 
ured  at  Cape  York,  Jul 
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One  immature  specimen  secured  Sep.  3,  1892,  at  Gk)thaub. 

9.  Sterna  paradis^a  Brunn.     Arctic  Tern. 
Several  secured  in  McCormick  Bay,  August  1-4. 

10.  SoMATERiA  MOLLisHiMA  BOREALI8  Brehm.  Greenland 
Eider. 

A  large  series  of  females  is  in  the  collection  from  Duck  Island. 

11.  Tringa  maritima  Briinn.     Purple  Sandpiper. 
Two  secured  at  Disko,  July  16. 

12.  .£qialiti8  hiaticula  (Linn.).     Ring  Plover. 
One  from  McCormick  Bay,  Aug.  4. 

13.  Laoopus  rupestris  reinhardti  (Brehm).  Reinhardt's 
Ptarmigan. 

Obtained  at  Disko,  July  16. 

14.  Falco  islandus  Briinn.     White  Gyr  falcon. 
Two  specimens  obtained  from  natives. 

16.  Falco  rustioolus  Linn.    Gray  Gyr  falcon. 

One  specimen  obtained  from  natives.  The  one  secured  by  the 
West  Greenland  Expedition  in  1891  was  accidentally  referred  to  F, 
r,  gyrfalco  in  my  paper. 

16.  CoRVUB  CORAX  PRINCIPALIS  Ridgw.   Northern  Raven. 
A  fine  specimen  shot  on  McCk>rmick  Bay,  Aug.  4. 

17.  Plectrophenax  nivalis  (Linn.).    Snow  Bunting. 
A  number  collected  at  Disko,  July  16. 

18.  CALCARiusLAPPONicu8(Linn.).      Lapland  Longspur. 
Several  specimens  taken  with  the  above. 

19.  Saxicola  (ENAnthe  (Linn.).    Wheatear. 
One  taken  at  Disko,  July  16. 
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abckeolooic&l  toek  is  ohio. 
By  Gekard  Fowke. 

EIZCAVATIOIl   OF   A    MODND    IM    PiKE   CoUNTY,   OhIO.* 

On  the  farm  of  W.  M.  Volgamore,  three  uid  one  half  mlleeaonth 
of  I^keton,  is  the  largest  mound  in  the  Scioto  Valley  between  Chilli- 
cothe  and  the  Ohio  River  except  one  four  milee  south  of  the  "High 
Banks"  in  Rosa  County.  It  stands  on  the  third  of  four  terraces 
bordering  the  river  here,  the  first  being  regularly  and  the  second 
occasionally  overflowed.  A  mile  below  are  two  earthen  encloeures, 
one  square  the  other  circular,  each  containing  between  fiileea  and 
twenty  acres  and  connected  by  parallel  walls.  Many  other  remains 
exist  in  the  county,  notably  the  much -mentioned  "Graded  Way," 
which,  however,  is  mostly  a  natural  formation. 

The  mound  has  an  elliptical  base  130x  110  feet,  the  longer  axis 
north  and  south,  and  its  altitude  while  intact  was  fully  18  feeL  In 
1894  the  owner  scraped  oil'  the  upper  portion,  leaving  it  ■  truncated 
cone  whose  top  was  about  seven  feet  above  the  surrounding  level. 
He  also  scraped  a  narrow  trench  across  the  middle  to  within  three 
ieet  of  the  bottom.  At  this  depth  he  reports  finding  two  skeletons 
with  aonie  Bbeil  bcailij  iiinl  two  <:<Ji>|j.-r  brflceleU.     He  h-ent  no  Farther 
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partly  to  compression  of  the  earth  by  the  weight  of  the  structure,  and 
partly  to  the  increase  and  looseness,  from  cultivation,  of  soil  in  the  field. 

The  mound  presented  no  peculiarity  of  construction;  its  erection 
had  been  practically  continuous,  at  least  to  the  height  at  which 
this  excavation  began,  for  there  was  neither  line  of  demarcation  in 
the  small  masses  of  dumped  earth  composing  it,  nor  any  trace  of 
vegetable  growth  such  as  would  take  place  if  the  work  were  inter- 
rupted. Several  sorts  of  earth  entered  into  its  composition,  mostly 
like  that  immediately  around,  though  it  contained  some  that  is  not  to 
be  found,  superficially,  nearer  than  300  or  400  yards  away  ;  such 
may,  however,  occur  closer  at  hand  beneath  the  surface.  A  small 
part  of  it  was  gathered  where  leaves  or  grass  had  recently  been 
burned  off. 

The  bones  mentioned  by  the  owner  were  found  at  the  depth  he 
indicated;  and  other  fragments  were  found  below  them  as  far  as  to 
the  bottom  of  the  mound,  scattered  through  earth  that  plainly  had 
been  disturbed  since  first  deposited.  The  men  who  did  the  scraping, 
however,  insist  they  did  not  go  so  deep,  neither  was.any  digging  done 
in  the  trench  they  made;  if  this  be  true,  these  lower  bones  must  have 
been  thrown  promiscuously,  mingled  with  earth,  into  a  hole  dug  by 
the  builders  of  the  mound  when  it  had  reached  a  height  of  three  or 
four  feet 

Nineteen  feet  north  of  assumed  center  the  skeleton  of  a  young 
child  was  found  eighteen  inches  above  the  original  surface.  An 
excavation  measuring  six  feet  east  and  west,  by  four  feet  north  and 
south,  had  been  made  when  the  mound,  or  this  portion  of  it  was  less 
than  three  feet  high,  and  lined  with  a  thin  layer  of  bark  or  wood 
which  extended  beyond  it  on  every  side;  the  bottom  was  quite 
irregular  except  in  the  north-west  comer  where  a  space  had  been 
leveled  barely  large  enough  to  afford  a  resting  place  for  the  body, 
which  lay  extended  on  the  back  with  head  to  the  east.  With  the 
bones  of  the  neck  were  65  copper  beads;  these  had  been  strung  on 
vegetable  fiber,  along  with  small  disk  shell  beads,  the  latter  too  soft 
fi>r  recovery.     On  the  right  wrist  were  two  small  copper  bracelets. 

Nothing  else  was  found  above  the  natural  surface.     Below  the  top 

soil  is  black  loam  a  foot  deep,  resting  on  a  stratum  of  hard,  gravelly 

red  earth  two  feet  thick,  below  which  is  the  gray  sand  whose  bottom 

has  never  been  found.     This  definite  arrangement  made  it  easy  to 

ascertain  the  aims  and  methods  of  the  builders. 
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The  buriah  witbio  the  mound  were  only  inddenlal,  and  had  h 
part  in  the  ori^al  purpose  for  which  it  was  erected.  It  had  been 
designed  to  cover  onlj  two  graves.  The  first  of  theee  had  its  axii 
almost  coincident  with  a  radius  extending  nearly  northeast  from  the 
center  stake.  At  eight  feet  to  each  side  of  this  lioe  began  a  thin 
seam  of  decayed  wood  which  sloped  uniformly  toward  the  axb  till  it 
reached  a  depth  of  two  feet  at  four  and  one-half  feet  from  its  place 
of  beginning;  the  earth  below  it  had  never  been  distarbed,  while 
that  above  it  had  been  dumped  in  to  restore  the  level.  At  this  dia- 
tance  it  came  to  the  edge  of  a  pit  seven  feet  in  width  dug  one  foot 
into  the  gray  sand,  with  walla  vertical  or  in  some  places  slightly 
overhanging  on  account  of  the  caving-in  of  the  loose  material  while 
the  work  was  progressing.  In  the  bottom  of  the  hole  (four  feet 
deep)  bad  been  placed  two  to  three  inches  of  the  red  gravel  earth, 
on  which  lay  three  to  four  inches  of  gray  sand,  thus  reverdng  their 
proper  order;  above  this  came  the  seam  of  decayed  wood  ezteDding 
entirely  across  the  excavated  space  to  the  natural  surface,  as  men- 
tioned above;  next  in  order  was  a  thin  layer  of  burned  earth,  ashes, 
and  charcoal  reaching  irom  the  shoulders  to  the  knees,  and  slightly 
beyond  the  frame  on  each  side  of  a  skeleton  nearly  dz  feet  long, 
which  lay  extended  on  the  back,  with  feet  toward  the  center  of  the 
mound.  On  each  wrist  were  two  small  copper  bracelets;  about  the 
waist,  as  if  belonging  to  a  belt,  was  nearly  a  pint  of  disk  shell  beade, 
some  of  them  being  too  soft  to  save:  between  the  femurs  were  a  few 
MarKinellaa:  about  the  ueck  were  eleven  cylindrical  or  barrel-ehape 
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was  partly  decayed,  it  was  covered  with  a  small  heap  of  dark  earth 
immediately  preliminary  to  hegiiiDiug  the  mound. 

Each  end  of  the  grave  was  followed  to  the  red  gravel,  found  at 
two  feet  from  the  head  and  the  same  distance  from  the  feet  of  the 
skeleton.  It  could  not  be  ascertained  whether  the  same  slope  con- 
tinued outward  from  these  points  as  from  the  sides;  for  the  eastern 
end  was  three  feet  beyond  the  bank  surrounding  the  area  being  ex- 
amined, making  it  dangerous  to  follow  farther;  while  at  the  other 
end  nothing  could  be  made  out  with  certainty,  as  other  operations, 
carried  on  about  the  same  time,  had  encroached  on  this  space. 

Figure  1  shows  a  cross-section ;  and  Figure  2  a  longitudinal  sec- 
tion of  so  much  as  was  definitelv  outlined. 


a         "<.-.^  .>»>- 


_i ::) 

Fio.  1.     Croab  bccliou,  luai  gittvc.     VolgHDiore  mouDd. 


c 
Fio.  2.     Longitudinal  section,  first  grave.     Volgamore  mound. 

a.  Black  soil,  1  foot. 

b.  Red  gravel,  2  feet. 

c.  Gray  sand,  bottomless. 

d.  Mixed  earth  filling  grave  and  continous  with  that  of  the  mound  above. 

e.  Ashes;  charcoal,  and  burned  earth.  1  inch  thick. 
/.  Skeleton. 

g^.  Red  gravel,  2  to  3  inches  thick  (depo8it<:d). 
h.  Qray  sand,  3  to  4  inches  thick  (deposited). 

-  -  -  -  (Dotted  lines.)     Decayed  wood  and  bark,  varying  in  thicknesH  from  a 
streak  to  6  inches. 
-    Zig-zag  line  in  Fig.  2  denotes  limit  of  certainty  regarding  structure. 
Scale:  one-ninth  of  one  inch  equals  one  foot. 

The  second  grave  was  by  far  the  largest  that  has  been  recorded  in 
this  region.  Its  dip  began  on  the  south  side  at  the  margin  of  the 
forty-foot  circle  cleared  out ;  on  the  north  side,  a  foot  south  and  two 
feet  west  of  the  assumed  center  mark  of  the  tumulus.  The  outline 
was  tortuous,  but  could  easily  be  traced  by  the  decayed  wood  which 
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had  lined  it,  or  hy  the  difference  in  color  sod  conristency  of  th 
earth  on  either  aide.  Wheo  fully  expoeed,  hy  removal  of  the  top 
soil  around  it,  it  formed  an  irregular  ellipee  with  a  narrow  prolonga- 
tion toward  the  east.  Its  entire  length  was  27  feet  on  a  line  almoit 
exactly  east  and  west;  its  maximum  breadth  nineteen  feet.  On  tlic 
east,  north,  and  south  sides,  the  dip  was  gradual  as  in  the  first  grave; 
but  on  the  west  side  it  was  abrupt  the  entire  depth.  From  near  tlie 
top>of  the  red  gravel,  except  at  the  east  end  where  a  more  gradual 
■lope  was  left  to  facilitate  the  passage  of  the  aboriginal  undertaken, 
the  walls  were  carried  directly  downward  four  feet  into  the  gra; 
sand,  forming  a  pit,  measuring  on  the  bottom,  sixteen  feet  from  casi 
to  west,  ten  feet  from  north  to  south,  and  seven  feet  deep  from  th« 
surface.  In  this,  midway  between  the  sides  but  a  little  nearer  the 
western  end,  lay  a  skeleton  about  six  feet  long,  extended  on  the 
back,  bead  east,  arms  by  the  sides,  left  hand  under  the  hip.  The 
skull  was  broken  by  pressure  of  the  earth.  About  the  neck  were  a 
few  disk  beads,  and  just  above  the  knees  a  few  Marginellaa,  all  very 
soft  On  each  forearm  were  three  copper  bracelets,  one  large  and 
two  small.  One  of  the  larger  was  so  corroded  as  to  fall  in  two;  it 
was  not  made  of  a  solid  rod,  as  is  usual,  but  of  sheet  copper  rolled 
into  a  cylinder  and  bent  to  the  desired  form.     [See  note.] 

There  was  no  trace  of  cloth  or  skins,  except  adherent  to  the 
bracelets,  unless  the  soft,  loose,  black  earth  about  the  bones  was  due 
to  decay  of  such  material.  A  thin  seam  of  bark  above  the  body 
I  little  to  each  aide,  but  none  had  been  placed  beneath  it. 
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Fio.  4. 


t  KJ.  5. 


d 


Fig.  G. 
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Fio.  7. 


*«i  ■  m  ^ 
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y*'^^^ 


Fio.  8. 

Fi08.  4-^.    Cross  sections  at  intervals  of  five  feet. 
Mound.    One-ninth  of  one  inch  equals  one  foot. 

a.  Black  soil*  1  foot. 

b.  Bed  gravel,  2  feet. 

c.  Gray  sand,  bottomless. 

d.  "  Dumped  "  earth,  continuous  to  top  of  mound. 
t,t.  Mingled  red  and  gray,  "dumped." 

k.  Head  of  skeleton. 

0.  Legs  of  skeleton. 

'"-  (Dotted  line)  Decayed  wood  or  bark. 


Large  grave,  Volgamore 
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yoTB. — During  extended  rtiwarches  in  the  Floridn  i 
lection  <tt  objects  or  copper,  altuost  eicluhivel;  omunentH.  has  been  gtthend, 
Thenc  ornaments,  with  t lie  eii^ption  of  BCTeral  besir 
lieailE.itreof  thiu  sbeet  capiicr.  The  only  otlieroIuKB 
uf  cupp«r  nul  pnivl.v  urnaineDtBl  are  pierciDg  impk- 
ineiitg.  Huiuetimi.'a  pointed  it  bolh  ends,  and  tlietti 
uiireful  I'XuniinHtion  iihowii  iiEually  to  be  made  of 
nheet  copper  hamiiioriHl  itrouod  and  around  oi 
itself.  It  is  interest  it)  K  to  note  that  in  Ohio,  aregion 
where  ubjevts  of  Hulid  opiiei  are  of  not  infreqaeot 


IPofHll 


copper  f 


»tbBt 


K  nnnitier  of  the  hmceleM  found  by  Mr.  Fowke. 
iheir  weiglil,  lighter  than  tbejr  siie  would  indi- 
iwr,     Fif[.  !l  gives  h  svctiuii  of  the  bracelet,  onw 


TiiK  Cai.uwki.l  Moi^NK. 

Where  the  Sciotii  Kiver  jtai-ees  tVoiii  I'ike  iu  BcioU)  eauuty  the 
terraces  Iwnleriiig  it  are  reduced  to  two  ;  tlie  tirat  is  subject  to  over- 
flow, while  the  se<'')iiil  i]iarki<  tht;  highest  level  al  which  drift  wai 
deposited  hi  this  vicinity.  A  tew  hundred  leel  south  of  the  couuty 
liue,  sixteen  miles  liom  the  Ohio  Kiver,  on  the  farm  of  Mr.  S.  A. 
flaldwell,  u  mound  nine  teet  high  itnil  nevenly-tive  feet  in  diameter 
at  the  hase  slood  on  llic  hrink  of  the  higher  terrace ;  in  ihe  same 
field  are  two  smaller  niimndri:  imd  skeleton^-  with  [M)etery  and  other 
1  found  near  the  siirface  in   exciivating  for  gravel 
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Traces  or  fragments  of  human  remains  were  found  in  six  places. 
At  one  foot  above  the  bottom,  four  feet  south,  and  two  feet  west  of 
the  center,  was  a  skull,  the  bones  belonging  with  it  extending  south- 
ward. At  the  same  level,  five  feet  south,  eight  feet  west  of  center 
was  a  skull  stained  with  hematite;  there  were  also  traces  of  bone  six 
inches  above  the  last.  At  three  and  one-half  feet  above  the  bottom, 
ten  feet  east  of  the  center,  was  a  skull  which  seemed  to  have  been 
placed  with  the  face  uppermost ;  three  feet  west  of  it,  and  six  inches 
higher,  with  no  trace  of  other  bones  in  the  intervening  space,  was  a 
pelvis  with  leg  bones  extending  southward  from  it  but  not  parallel ; 
immediately  beneath,  was  a  dark  line  extending  entirely  across  the 
mound,  showing  that  the  work  had  been  stopped  for  a  time  at  this 
height ;  the  body  or  skeleton  had  been  laid  on  what  was  then  the  top 
of  the  mound,  covered  with  bark  on  which  was  thrown  a  foot  of 
earth  runuiug  to  a  feather-edge  a  foot  west  of  center.  After  this, 
another  interval  in  the  labor  followed,  as  shown  by  a  similar  line. 
A  body  had  then  been  laid  on  the  summit,  with  the  head  six  and 
one-half  feet  east  of  the  center,  the  feet  toward  the  west  On  the 
skull  were  several  pieces  of  mica,  some  of  them  trimmed  to  a  cres- 
centic  outline,  and  a  small,  very  smooth,  sandstone  ornament  re- 
sembling a  fiddle  bridge  in  shape.  The  last  skull  discovered  was 
six  feet  above  the  bottom,  eight  feet  south  of  the  center ;  it,  also,  had 
mica  lying  on  it,  some  cut  like  that  above  mentioned.  All  the  bones 
found  were  so  soft  as  to  fall  to  pieces  on  exposure ;  and  most  of  them 
were  so  decayed  that  they  could  be  traced  only  as  a  streak  or  thin 
layer  by  their  color. 

W  hen  the  bottom  was  reached,  the  result  was  disappointing ;  there 
was  no  trace  of  a  grave  or  other  form  of  burial  in  or  on  .the  soil.  A 
line  of  soft  earth  which  appeared  to  form  the  edge  of  an  excavation, 
proved  to  be  only  a  narrow  trench  8  to  12  inches  wide  at  the  top, 
somewhat  narrower  at  the  bottom,  and  not  more  than  a  foot  deep, 
surrounding  an  irregular  quadrilateral  space  about  twenty  feet 
across.  A  considerable  part  of  the  undisturbed  surface  now  exposed 
was  covered  with  a  layer  ot  ashes  and  charcoal,  containing  many 
small  fragments  of  burned  animal  bone,  but  no  pottery  fragments  or 
other  art  products.  It  varied  from  a  thin  streak  to  a  layer  of  3  or 
4  inches ;  where  it  was  heaviest  the  earth  beneath  was  considerably 
burned.  Many  post- holes  were  found,  some  five  or  six  inches  in 
diameter  and  about  two  feet  deep,  others  a  foot  in  either  dimension ; 
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the  parts  were  burued  prior  to 
ashes,  for  the  latter  extended  i 
esc«pt  ill  three  o 


I 


.be  depoBtlliig  of  at  least  some  of  the 
I  an  iiDbroken  laver  over  the  holee, 
i  where  the  poKts  were  left  projecting 
somewhat  above  the  surface,  as  ^howu  by  the  hollow  moida  iu  the 
iHxly  of  the  mound  which  bad  packed  around  them  before  their  de- 
cay. Theee  molds  nere  lined  with  the  charcoal  from  the  burned 
stumps.  The  trench  had  been  dug  through  the  asbes,  except  where 
i(  extended  beyond  them  on  the  west  side;  but  (heir  straight  margiu 
here  as  contrasted  with  the  curved  outline  iu  other  parts,  aud  the 
abrupt  change  of  direction  at  the  northwest  corner,  indicate  that 
they  hod  been  xwept  or  scraped  away  on  this  side  before  the  Jigging 
began. 

In  a  mass  of  aabee  about  four  inches  thick,  tour  to  six  teet  eael.  of 
the  center,  were  many  small  fragments  of  bonee  of  a  child,  burned 
until  nearly  destroyed;  nine  feet  south,  three  feet  east  id'  the  center 
were  a  few  fragments  of  hones  of  an  adult,  similarly  burned.  Both 
deposits  were  iyiu^  on  the  natural  surface  in  the  bed  of  ashes. 

No  explanation  or  interpretation  ot  these  facts  will  he  stteDipIed; 
the  reader  must  form  his  own  conclusions.  There  may  have  bMti 
some  sort  of  a  building  of  which  the  posts  formed  a  part;  but  they 
dn  not  seem  well  arrantred  for  '■uch  purjM)se,  and  no  others  exi*i 
within  the  excav.ited  -pate,  for  cm  r*  foot  of  it  wan  ciirefuliy  e^- 
amine<l.  The  ash-bed,  if  the  tm-i  <,f  a  jiou^e  be  admitted,  may  ht 
due  lo  ordiiuiry  doniratii'  lite;  liiil  this  wnul.l  uol  iin'ount  for  the 
cremati'ii  huniati  Imni',^.  Nor  could  the  latter  bi-  sn  thoroiinhly 
chnrrwl  unlej'S  inlecilioTuilly  buriK-d.  for.  l^lth<.u^■h  they  were  in  a 
iiidii'Otion  of  anv  etmsidcrahle  amount  of 
found. 


maw  of  ii-sbcs,  iheic  i 
heal  about  where  the 
To  re]ieal :— The  | 
i-oal  t'oinid  In  llu^  h..h 
:il.oVLMh.-:i-he<MhH 
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held  ita  shape  afler  they  had  disappeared.     Finally,  the  construction 
of  the  mound  was  intermittent 

Excavation  of  a  Low  Mound  in  Pike  County. 

A  mile  north  of  Wakefield,  in  Pike  County,  on  the  Barnes  &nn, 
are  the  enclosures  figured  by  Squier  and  Davis  as  the  '*worksinSeal 
Township."  Near  the  south-east  corner  of  the  square  enclosure  is  a 
mound,  now  about  three  feet  high  and  sixty  feet  in  diameter,  sur- 
rounded by  a  ditch  and  embankment  A  circle  25  feet  across  was 
laid  off  on  the  highest  part  of  this  and  the  earth  removed  to  the  sub- 
soil. 

About  eight  feet  northwest  of  the  center,  and  16  inches  above  the 
original  surface  were  two  or  three  fragments  of  human  skull ;  and 
between  three  and  four  feet  south  of  them  portions  of  human  femora ; 
these  probably  were  the  remains  of  a  body  that  had  been  laid 
extended  with  head  to  the  north.  No  other  human  remains  were 
found  in  the  structure. 

Eleven  feet  south  of  the  center  were  several  small  pieces  of  mica, 
some  of  them  fragments  of  trimmed  and  perforated  pieces,  others 
rough  fiakes  split  off*  from  a  larger  piece;  on  them  lay  nine  flint 
blocks  or  cores,  evidently  raw  material  for  implements;  these  were 
partially  covered  with  a  large  sheet  of  mica ;  one  of  the  blocks  was 
chipped  into  a  rude  hatchet-form.  A  foot  east  of  these  were  two 
gorgets ;  one  was  of  close-grained  slate,  well  made,  with  a  single  per- 
foration; the  other  of  micaceous  sandstone  with  two  perforations. 
Three  feet  east  of  these  was  a  deposit  containing  a  finely  wrought 
flint  knife,  a  rough  and  a  broken  arrow-head,  a  flint  block  like  those 
first  found,  and  a  sheet  of  mica.  These  were  all  at  the  same  level 
as  the  human  bones  found  on  the  opposite  side  of  the  mound;  but 
there  was  no  evidence  of  a  burial  at  the  place  they  occurred.  The 
flint  blocks  were  irregular  fragments  of  larger  nodules,  with  a  chalky 
exterior,  a  coating  of  silicate  of  lime,  and  the  concretionary  structure 
well  marked  in  some.  No  flint  of  this  character  has  ever  been  found 
in  place  in  Ohio;  a  similar  stone  occurs  abundantly  near  the  Wyan- 
dotte Cave  in  southern  Indiana,  but  is  not  known  to  exist  at  a  nearer 
point 

35  • 
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NOTEHBEB  6. 

Tb«  President,  General  Isaac  J.  Wistab,  in  the  Chair. 

Thirtj-tno  persons  present 

The  death  of  Charlee  M.  Thomas,  M.  D.,  a  member,  wu  u- 
nounced. 

Db.  8.  G.  Dixon  made  an  anoouncement  of  the  curative  efiect 
of  the  subcutaneous  injection  of  a  saturated  solutioD  of  taurin  in  an 
aggravated  case  of  Acne  pustuloea.     (No  abstract). 

November  12. 
The  President,  General  Isaac  J.  Wibtar,  id  the  Cbair. 
Thirty  persons  present 

November  19. 
The  President,  General  Isaac  J.  Wm'AR,  in  the  Chur. 
Ninety-three  persons  preseut. 

A  paper  entitled  ' '  The  Bees  of  the  Genus  Pordita  F.  Smith, ' '  by 
T.  D.  A.  Cockerel),  was  presented  for  publicatioQ. 

November  26. 
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8TN0P8I8  OF  THE  NOBTH  AMEBICAN  SPECIES  OF  G0BTTB8  Latr. 

BY   WILLIAM   J.    FOX. 

GOBYTES  Latreille. 

Gorytes  Latreille,  Hist.  Nat.,  XIII,  p.  308, 1805. 

Hopiisus  Lepeletier  de  St.  Fargeau,  Ann.  Soc.  Ent.  France,  I,  p.  56, 18S2. 

Euspong^us  Lepeletier  de  St.  Fargeau,  ibid. 

Dienopius  Fox,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  549, 1898. 

For 'the  full  synonymy  of  this  genus  see  Handlirsch's  mono- 
graph.* 

Females. 

Antenute  strongly  clavate.  (Eyes  large,  strongly  convex  and 
strongly  converging  toward  clypeus;  tarsi  graceful  and 
long;    mesoetemum  not  carinated.) moneduloides. 

Antennae  not  strongly  clavate 2 

2.  First  segment  of  abdomen  coarctate  at  apex 3 

First  segment  of  abdomen  not  coarctate,  sessile  or  subpetio- 

late 5 

3.  First  recurrent  nervure  received  by  the  first  submarginal  cell; 

wings  hyaline  throughout;  submediau  cell  (anal  area)  of 
posterior  wings  terminating  much  before  the  origin  of  the 

cubital  nervure;  size  small bipunotatua. 

Both  recurrent  nervures  received  by  the  second  submarginal 
cell;  wings  with  a  fuscous  cloud;  submedian  cell  (anal 
area)  not  or  terminating  but  little  before  the  origin  of  the 
cubital  nervure;  size  larger 4 

4.  Enclosure  of  middle  segment  striated  at  base  only;  head, 

thorax,  abdomen  and  legs  spotted  with  yellow  .   .  mellinoides. 
Enclosure  of  middle  segment  striated  throughout;  entirely 
black,  except  the  second  abdominal  segment  which  is  ru- 
fous   rufocinctit8, 

5.  Wings  clear,  without  the  usual  fuscous  spot 6 

Wings  more  or  less  fuscous,  always  with  a  cloud  in  the 

vicinity  of  the  marginal  and  submarginal  cells 8 

6.  First  abdominal  segment  subpetiolate,  the  apical  margins  of 

all  the  segments  broadly  clothed  with  pale  pubescence. 

eonmius. 

First  abdominal  segment  sessile 7 

*  Sitzangsberichte  der  k.  k.  Akademie  der  Wiasenchaften,  Wien,  Mathe- 
matiaeh-oaturwiflBenBchaftliche  Classe,  Abtheilung  I,  XCVII  Bd.,  p.  317. 
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7.  gubmedlao  cell  of  posterior  wlDgs  termlnatlBg  mucA  beroie 

the  oiigiD  of  the  cubital  vein ;  thorax  aud  legs  black,  not 
spotted;  abdomen  reddish  io  greater  part,  not  marked  with 
yellow;  enclosure  of  middle  segment  striated  baaally. 

pietifiroiii. 

Submedian  cell  of  posterior  wings  not,  or  but  slightly,  terml- 
oat«d  before  the  origin  of  the  cobltel  vein;  thorax  and  1^ 
spotted  with  pale  yellow;  hind  femora  and  two  basal  seg- 
meiiU  of  abdomen,  reddish,  the  abdominal  segments  above 
with  pale  yellow  ou  their  apical  margins;  enclosure  of 
middle  segment  striated  throughout OoqttiUe^. 

8.  Second  ventral  segment  not  at  all  angular 11 

Second  ventral  segment  prominently  angular 9 

8.  Middle  segment  coarsely  rugose  throughout '.  ,   11 

Middle  segment  not  rugose,  the  furrow  forming  the  enclosure 
broad,  crossed  longitudinally  by  coarse  ridges;  flagellum 
subclavate  (third  segment  not  fosciate;  second  ventral  with 
very  la^e  punctures  toward  the  base) uigr^roiu. 

10.  Palpi  dark;  fourth  dorsal  abdominal  s^ment  without  a  fascia, 

or  with  a  very  short  one Tnjfituceiu. 

Palpi  In  part  yellow;  fourth  dorsal  segment  with  a  complete 
fascia ■   ■   ■ oampettrit.* 

11.  Eyes  converging  but  little  toward  the  dypeue  .......    li 

Eyesdlstlnctly  converging  toward  the  clypeus 20 

t'i.  At  the  most  the  middle  segment  and  first  segment  of  abdo- 
men rufous;  space  between  base  of  clypens  and  fore  ocellus 

as  broad,  or  nearly  so,  as  long l.S 

Entirely  rufous,  with  yellow  markings,  the  yellow  bands  of 
abdomen  unusually  broad;  middle  s^fment  yellow;  space 
between   bftwo  i 
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15.  Last  dorsal  segment  yellow 10 

Last  dorsal  segment  black 17 

16.  Legs  black;  first  dorsal  segment  not  fasciate fu8CU8, 

Legs  reddish,  except  base;  first  dorsal  segment  fasciate.  pygidialis. 

17.  Meeoetemum   anteriorly   sharply    and   strongly   carinated; 

pyg^dium  broad,  not  more  than  twice  as  long  as  its  width 

in  the  middle 18 

Mesostemum  anteriorly  neither  sharply  nor  strongly  cari- 
nated; pyg^dium  long,  narrow,  somewhat  more  than  twice 
as  long  as  its  width  in  the  middle  (form  very  robust)  .  costcUis, 

18.  No  distinct  fuscous  cloud  in  the  second  discoidal  cell;  front 

distinctly  longer  than  broad;  coxse  and  trochanters  reddish, 

rarely  obscure 19 

A  distinct  fUscous  cloud  filling  the  apical  third  of  second  dis- 
coidal cell;  front  fully  as  broad  as  long;  coxse,  trochanters 
and  femora  tn  part,  obscure nebulosus, 

19.  Wings,  excepting  the  usual  fuscous  cloud  in  the  vicinity  of 

the  marginal  cell,  hyaline;  enclosure  of  middle  segment 

with  14-16  dose-set  ridges oonfertus. 

Wings  fuscous,  the  cloud  in  the  vicinity  of  the  marginal  cell 
darker;  enclosure  of  middle  segment  with  10-12  well- 
separated  ridges denticulatits. 

20.  Middle  segment  more  or  less  coarsely  sculptured 21 

Middle  segment  not  coarsely  sculptured,  smooth 30 

21.  Posterior  surfooe  of  middle  segment  coarsely  sculptured  ...    22 
Only  the  basal  enclosure  of  middle  segment  coarsely  sculp- 
tured entirely  or  in  part 27 

22.  Wings  with' a  strong  yellow  tinge  on  basal  two-thirds   ....    28 
Wings  not  yellow  basally 25 

23.  Sculpture  of  enclosure  of  middle  segment  consisting  of  even, 

radiating  ridges ;  flagellum  either  entirely  black,  or  with 

basal  joints  reddish 24 

Sculpture  of  enclosure  of  middle  segment  coarsely  and  irregu- 
larly rugose;  flagellum  yellow  beneath,  black  above  (mark- 
ings bright  yellow ;  first  joint  of  fiagellum  distinctly  shorter 
than  the  two  following  united) aaperatus. 

24.  Flagellum  long,  scarcely  clavate,  the  first  joint  distinctly 

shorter  than  the  two  following  united;  dypeus  entirely 

black;  markings  yellow atHfrons. 

Flagellum  short,  subclavate,  the  first  joint  but  little  longer 
than  the  following  two  united;  clypeus  whitish  basally; 
marking  whitish alboaifftiatua, 

25.  Femora,  except  apex,  and  the  tibiee  in  part,  black;  flagellum 

yellow  beneath,  black  above 26 

Femora  in  greater  part,  tibiae  and  tarsi,  reddish;  flagellum    ^ 
black,  basal  joints  reddish  (middle  segment  with  two  large 
yeUow  spots) deoortu.' 
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26.  Flagellum  long,  aeUceouB;  scape  elongate  much  more  thui 

twice  aa  long  as  broad  at  apex;  middle  aecment  wltb  two 

yellow  spots atrieomit. 

Flagellum  shorter,  a  little  clavate;  scape  short  but  little  more 
than  twice  as  long  as  its  width  at  apex,  middle  s^ment 
not  spotted  ....       canalicidatui. 

27.  Extreme  baseof  encloeureof  middleeegmentonljstrlated  .   .  W 
Entire  enclosure  covered  with  etrin 29 

28.  Wings  scarcely  yellow  the  stigma  taetaceous;  markings  palish 

yellow;  dorsal  s^ments  4  and  6  impunctate  ....  gimiliimut. 
Wings  with  a  tolerably  yellow  tinge,  the  stigma  yellow; 
markings  bright  yellow;  dorsal  segmeDt84  and  &  with  scat- 
tered punctures angitsUitiu  vai. 

29.  AntennEB  with  the  flagellum  distinctly  thickened  apically, 

yellowish  beneath,  at  least  t>aBally anguatatut. 

Antenna  slender,  the  flagellum  setaceous,  obscure  teataceoas 
beneath neoadenslt. 

30.  Dorsal  segments  4  and  5  impunctate 31 

Dorsal  segments  4  and  6  with  distinct,  scattered  puncturea  .  .   35 

31.  Suture  t)etween  dorsulum  and  scutellum  foveoiate 32 

Suture    twtweeu    dorsulum    and     scutellum     not    foveoiate 

phcder€Uut. 

32.  Wings,  to  greater  part,  dark  nillgtnous 33 

Wings  yellow  ferruglnaus venucftM. 

33.  Wings  clear  at  apex;   first   two  segments  almost  entirely 

yellow (dxiomiftalU. 

Wings  entirely  fuliginous;  only  the  first  segment  spotted 

with  yellow - 34 

.34.  Head  and  thorax  black,  omameuted  with  yellowish;  clypeus 

black;  first  dorsal  segment  entirely  yellow SmtlAii. 
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3.  Submedian  cell  of  posterior  wings  terminating  before  the 

origin  of  the  cubital  vein 4 

Submedian  cell  of  posterior  wing^  not  terminating  before  the 

origin  of  the  cubital  vein 8 

4.  Second  ventral  segment  prominently  angular 6 

Second  ventral  segment  not  angular 5 

5.  First  abdondnal  segment  subpetiolate,  apical  margins  of  the 

segments  broadly  margined  with  pale  pubescence;  antennse 

short eximius. 

First  abdominal  segment  sessile,  the  abdomen  red  in  part,  not 
pubescent;  antennae  long,  slender pictifro7ut. 

6.  Middle  segment  coarsely  rugose  throughout 7 

Middle  segment  not  rugose,  the  furrow  forming  the  enclosure 

wide,  crossed  longitudinally  by  strong  ridges;  antenna; 
shorter  than  head  and  thorax,  Joints  2-6  of  flagellum 
strongly  rounded-out  beneath nigrifrons, 

7.  Antennse  very  long;  palpi  obscure myslaceus. 

Antennae  shorter;  palpi  in  part  yellow campestria* 

8.  Middle  segment  more  or  less  coarsely  sculptured 9 

Middle  segment  not  coarsely  sculptured,  smooth 31 

9.  Dorsulum  strongly  punctured 10 

Dorsulum  not  strongly  punctured 20 

10.  First  abdominal  segment  subpetiolate;  last  ventral  segment 

bifid 19 

First  abdominal  segment  not  subpetiolate 11 

11.  Fifth  ventral  abdominal  segment  armed  with  a  strong  promi- 

nence at  each  side.    (See  fig.  1.) con/ertwt. 

Fifth  ventral  segment  unarmed 12 

12.  Mesostemum  dentate  laterally  (entirely  red,  with  pale  mark- 

ings)    18 

Mesostemum  not  dentate 14 

13.  Middle  seg^nent  not  at  all  yellow;   abdominal   &scise  nar- 

row; fuscous  cloud  of  fore  wing^  not  extending  beyond  the 
apex  of  marginal  and  third  submarg^nal  cells  .   .   .   .  dentatua. 
Middle  segpnent  yellow  in  greater  part;  abdominal  fascia  un- 
usually broad;  fuscous  cloud  of  fore  wings  extending  to 
apex  of  wing diveraus. 

14.  Eighth  and  ninth  joints  of  flagellum  spinose  beneath     ....    16 
EUghth  and  ninth  joints  of  flagellum  not  spinose,  at  the  most 

tuberculate 16 

15.  £2ncloeed  space  on  middle  segment  smooth  ;  middle  segment 

and  first  and  last  abdominal  segments  more  or  less  red; 

legs  entirely  red tricolor, 

Enclosed  space  on  middle  segment  distinctly  striated;  middle 


*8ee  foot  note,  p.  518. 
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a^meot  and  first  abdominal  Mgm«nt  not  red,  th«  Ust  aeg- 
ment  yellow pygiditdu. 

16.  ClypeUB  with  a  bunch  of  long,  curved  halra  In  each  angle  .  .  .  II 
Cl;peu8  with  the  hair  at  angles  not  very  long,  not  curved  or 

bunched IS 

17.  Spine  of  ninth  joint  of  flagellum  laige  and  distinct;  bead  aa 

wldeas  thorax;  lege  black  and  yellow Aomofui. 

Bplne  of  ninth  joint  of  flagellum  amall,  indistinct;  head  BmaU, 

narrower  than  thorax;  legs  red  and  yellow  .  .  .  microcepAo/ix. 
IS.  WingB  fuaooue,  the  cloud  in  the  vicinity  of  the  marglDol  cell 

darker;  middle  aegment  with  twu  yellow  spots  .  .  dentiaUatvt. 
Wings,  except  the  usual  fuscous  cloud  In  the  vldnlty  of  the 

marginal  cell,  Bubhyallne;   middle  segment  not  spotted 

barbaialvt. 

19.  Wings  entirely  yellowish,  the  marginal  cell  scarcely  darker; 

ontenuie  entirely  rufous.    Length  11  mm lamin^erui. 

Wings  slightly  yellowish  basally,  the  marginal  cell  distinctJy 
fuscous;  ontentiie  dark  above mirandv*. 

20.  Last  ventral  segment  emaiglnat«  or  bifid,  flageUum  rather 

short,  the  last  four  joints  enlarged,  somewhat  emarglQate 

beneath  (wings  without  a  fuscous  cloud) inaolitu*. 

Last  ventral  segment  with  a  spine  or  process 21 

21.  Posterior  surface  of  middle  segment  coarsely  sculptured    ...   22 
Only  the  basal  eoclosureof  middle  segment  coarsely  sculptured  27 

22.  Eyes  very  broad,  their  width  equalling  more  than  half  their 

length,  the  space  twtween  them  at  base  of  clypeus  about 
equal  to  the  length  of  the  latter  in  the  middle;  enclosure  of 

middle  segment  irregularly  rugose a»peratu*. 

Elyes   OS    usual,   their  width  scarcely  equalling   half  their 
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28.  Flagellum  not  thickened  apically;  wings  scarcely  yellowish. 

simillimus, 

Flagellum  thickened  apically,  wings  yellowish  basally. 
angu8iatu8  var. 

29.  Wings  distinctly  yellowish;  femora  entirely  yeUow  beneath.  .    30 
Wings  scarcely  yellowish;  femora  black  basally  beneath. 

simiUimua  var. 

30.  Flagellum  thickened  apically angustatua, 

Flagellnm  setaceous nevadensia^ 

31.  Dorsal  segments  4  and  5  impunctate 32 

Dorsal  segments  4  and  5  with  distinct^i  scattered  punctures  .   .   36 

32.  Suture  between  dorsulum  and  scutellum  foveolate 34 

Suture  between  dorsulum  and  scutellum  not  foveolate  ....    33 

33.  Flagellum  rather  long,  the  joints  about  twice  as  long  as  broad, 

prominently  rounded-out  beneath;  wings  with 'a  yellowish 

cast phaleratu8, 

Flagellum  shorter,  somewhat  subclavate,  the  joints  (basal 
ones  excepted)  not  twice  as  long  as  broad,  not  rounded-out 
beneath;  wings  black,  apex  pale propinquus, 

34.  Wings  in  greater  part  dark  fuliginous 35 

Wings  yellow,  ferruginous venttstus, 

35.  Wings  clear  at  apex;  middle  segment  spotted  with  reddish. 

abdominalia. 

Wings  entirely. ftiliginous  (head  and  thorax  black)   .   .   .  Smithii, 

36.  Antennse  rather  long,  reaching  at  least  to  apex  of  scutellum.  .    37 
AntennsB  shorter,  not  reaching  to  apex  of  scutellum,  subclav- 
ate (middle  segment  spotted  with  rufous)  .   .   .  n^omactdcUtis, 

37.  Abdomen  with  very  broad  fasciae;  middle  segment  spotted 

with  yellow;  basal  joints  of  flagellum  reddish  .   .   .   .faaciatus. 
Abdomen  with  narrow  fasciae;  middle  segment  not  spotted; 
basal  joints  of  flagellum  black  above bipartitus, 

1.  Oorytas  xnoneduloides  Pack. 

Gorytes  moneduloides  Packard,  Proc,  Ent.  Soc.,  Phila.,  VI,  p.  424.     $ , 
Gorytes  Belfragei  Cresson,  Trans.  Am.  Ent.  Soc.,  IV,  p.  224.      9 

Greorgia,  Louisiana,  Texas.  A  9  specimen,  from  Mexico,  differs 
by  the  dark  legs,  absence  of  yellow  spots  of  scutellum,  and  the  band 
of  first  dorsal  abdominal  segment  is  broken  into  two  spots. 

2.  Gorytes  bipanotatua  Say. 

GoryUs  bipunciaius  Say,  Narr.  Exped.  St.  Peter's  River  (Keating)  II,  Zool., 

p.  338. 
Lestiphorus  bipunctatus  Dahlbom,  Hym.  Eur.,  I,  p.  157. 
Euspongus  bipunctatus  Dahlbom,  ibid.,  p.  4S0;  Cresson,  Synopsis,  p.  117. 
Gorytes  bipunctatus  Handlirsch,  Sitzb.  k.  k.  Akad.  Wissensch.,  Wien,  Ma- 

them.-natnrw.  Hasse,  Abth.  I.  Band  XCVII,  p.  355,  9 

Found  throughout  the  United  States,  except  in  the  States  north 
and  northeast  of  Pennsylvania.     The  male  is  similar  to  the  female 
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being  marked  the  same.  It  agrees  with  the  group  chorocten  given 
by  Handlirecb,  oo  p.  347  of  his  work,  except  that  the  fint  recur- 
rent veiD  is  received  by  the  secotid  submargiDal  cell,  instead  of  tiit 
first  as  in  the  female. 

The  spots  on  the  second  abdominal  segment  are  oocanonally  ab- 
sent, or  enforced  by  the  preeeDce  of  an  additional  piur  on  the  third 


3.  Oorytei  mfooinetna  Fox. 

Gorytes  nffocinclui  Foi,  CsD.  Ent.,  1892,  p.  IBS,  f 

Washington  State.  This  may  be  the  female  of  pieeue  Bdl, 
which  I  have  not  seen. 

4.  Qorytu  pioBni  Udl. 

Goryles piceus  Handlirsch.  I.  c.,p.  459,  $ 

British  Columbia.  Unknown  to  me  and  may  be  the  J  of  ru/o- 
anctu«.  The  face,  autenne  and  1^  are  said  to  be  more  or  Iks 
yellow,  and  the  second  dorsal  laterally  and  the  second  ventral  rufu- 
bruoneouB. 

5.  Gorjtat  UMlUnoidti  n.  sp. 

S  . — Eyes  diverging  toward  the  clypeus,  the  latter  convex,  its 
anterior  margin  a  little  incurved  medially;  anteunje  long,  slender, 
the  first  joint  of  flageltum  longer  than  the  scape  and  pedicellum 
united;  suture  between  dorsulum  and  scutellum  foveolate;  meeos- 
t«rnum  carinated  anteriorly,  with  the  epimerum  and  epistemum  of 
the  mesothorax  not  separated ;  middle  segment  with  the  enclosure 
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beneath,  spot  at  each  side  of  first  dorsal  segment,  an  oblique  spot 
on  each  side  of  the  second,  apical  margin  of  the  third  dorsal  and  second 
ventral,  all  yellow;  flagellum  beneath,  tegulse  and  greater  part  of 
legs  testaceous.     Length  9  mm. 

Texas  (Belfrage).     Collection  of  U.  S.  National  Museum. 

6.  Gorytes  mystaoeai  Linn6. 

Sphex  mystacea  Linn^,  Faana  Saecica,  p.  412. 

Gorytes  mystaceus  HiftQdlinch,  1.  c,  p.  367,  pi.  II,  f.  15;  pi.  Ill,  f .  6,  9  ^ . 
For  full  synonymy  see  Handlirsch,  1.  c. 

Handlirsch  records  this  species  from  America.  I  have  only  seen 
European  examples. 

7.  Gorytes  oampestris  Mull. 

Vespa  campesiris  Muller,  Linne's  Natursystem,  V,  II,  883. 
Gorytes  campestris  Handlirsch,   1.  c,  p.  372,  9  ^ ,  pi.  I,  f.  1,  26,  28;  pi.  II, 
f.  14.    For  full  synonymy  see  this  author. 

Also  recorded  from  North  America  by  Handlirsch.  I  doubt  the 
occurrence  of  either  mystaceus  or  campestris  in  America,  the  speci- 
mens seen  by  Handlirsch  being  very  likely  labelled  erroneously. 

8.  Oorytas  nigrifrons  Smith. 

Gorytes  nigrifrons  Smith,  Oat.  Hym.  B.  M.,  IV,  p.  308,  9 
Gorytes  Bollii  Cresson,  Tr.  Am.  Ent.  Soc.  IV,  p.  225  9 
Gorytes  nigrifrons  Handlirsch,  1.  c.  p.  376. 

Nova  Scotia  (Smith);  North  Carolina,  in  Collection  of  U.  S. 
Nat'l  Museum;  Texas.  Through  the  courtesy  of  Mr.  Samuel  Hen- 
shaw,  I  have  examined  the  type  of  6.  Bollix  Cr.,  and  find  it  agrees 
exactly  with  Smith's  description  of  nigrifrons,  which  therefore  cor- 
roborates Handlirsch' s  action  in  uniting  the  two,  although  he  had 
seen  specimens  of  neither.  The  wide  furrow,  which  forms  the  en- 
closure of  middle  segment,  distinguishes  this  species  from  any  of  its 
congeners,  and  by  which  character  the  $  ,  heretofore  unknown,  may 
also  be  separated  from  either  of  the  two  preceding  species. 

9.  Gorytes  fascas  Tasch. 

f  Gorytes  vespbides  Smith,  Ann.  Mag.  Nat.  Hist.  XII,  p.  4<)7,  9  1873. 
Hopiisus  fuscus  Taschenhurg,  Zeitsch.  f.  d.  ges.  Naturw.,  p.  368. 1875. 

Recorded  from  Connecticut  by  Handlirsch.  Occurs  in  Mexico 
and  Brazil.  The  $ ,  which  I  have  not  seen,  is  said  to  be  distin- 
guished from  its  allies  by  its  simple,  non-emarginate,  non-spinose 
or  tuberculate  antennae,  and  by  the  first  segment  being  not  fasciate. 

10.  Gorytes  confertas  n.  sp. 

5  . — Eyes  toward  the  clypeus  very  slightly  converging;  antenuse 
a  little  clavate,  the  scape  longer  than  the  pedicellum  and  first  joint 
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of  flagellum  UDited,  tbe  latt«r  joint  much  linger  than  the  BecoDi); 
clypeuB  with  anterior  mar^n  truncate,  not  barbate  laterally;  fiont 
etrougly  and  sparsely  punctured;  doreulum  with  large  spane 
punctures,  thoae  of  the  mesopleurte  lees  strong;  suture  between 
dorsulum  and  sciitfillum  foveolate;  epistemum  and  epimeruni 
meeothoracis  indistiactly  separated,  the  mesostemum  sharply  cari- 
nated  anteriorly  and  laterally;  middle  segment  posteriorly  with 
large  punctures,  the  enclosure  rather  targe,  well-marked,  with  14-16 
close-set,  ridges  or  strife;  legs  stout,  the  ttbiffi  spinoee,  fore  tarsi 
with  a  strong  comb;  wiugs  clear,  except  the  usual  fuscous  cloud, 
which  includes  the  marginal  and  part  of  the  second  and  third  sub- 
marginal  cells,  uervures  brown,  stigma  yellowish,  submedian  cell  of 
posterior  winga  t«rmiuating  at  the  origin  of  the  cubital  vein;  abdo- 
men strongly  punctured,  particularly  the  second  ventral  segment, 
pygidial  area  with  large,  elongate  punctures,  ridged  laterally. 
Black;  clypeus,  labrum,  mandibles  except  apex,  scape,  flagellum 
beneath,  inner  and  posterior  orbits,  sometimes  a  line  across  the  ver- 
tex. Hoe  ou  pronotum,  tubercles,  spot  behind  them,  scutetlum, 
postscutellum  sometimes,  a  broad  fascia  at  apex  of  dorsal  segments 
1-5,  and  apex  of  second  and  third  ventrals  more  or  leas,  all  yellow; 
legs,  including  coxie,  entirely  reddish- testaceous.  Length  8-8t  mm. 
i . — Resembles  9  as  to  coloration  but  has  a  strong  grayish 
sericeous  reflection  over  tbe 
eeet,  and  the  tibiie  and  tarsi  are  more 
less  yellow.       Eyes   strongly    con- 
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varies  from  back  with  the  middle  segment  red  to  entirely  rufous. 
The  yellow  ornamentation  is  usually  the  same  in  both  forms,  how- 
ever. 
12.  Oorytes  mfioomis  Ptoy. 

Gorytes  ru/icomis  Provancher,  Add.  Hym.  Quebec,  p.  273,  9  $  • 

California  (Provancher).     Unknown  to  me.     Seems  to  be  near 
tricolor. 
18.  Oorytas  diyersas  n.  sp. 

9 . — Eyes  parallel  within;  front  with  shallow  punctures;  space 
between  the  fore  ocellus  and  base  of  clypeus  distinctly  longer  than 
wide;  clypeus  strongly  convex  in  middle;  antennse  rather  longer  than 
usual  for  species  of  this  section,  the  flagellum  but  little  thickened 
apieally,  its  first  joint  more  than  one-third  longer  than  the  second, 
scape  long  and  narrow,  longer  than  the  following  two  joints  united ; 
dorsulum,  mesopleurse  and  middle  segment  posteriorly  with  large, 
separated  punctures;  suture  between  dorsulum  and  scutellum  foveo- 
late;  mesosternum  carinated  anteriorly,  not  laterally,  the  epimerum 
and  episternum  mesothoracis  indistinctly  separated;  enclosure  of 
middle  segment  well  marked,  with  about  18  striae;  tibise  and  tarsi 
spinose,  anterior  tarsal  comb  well  developed ;  wings  with  a  fuscous 
cloud  including  the  marginal,  second  and  third  submarginals  and 
part  of  the  third  discoidal  cells,  a  fuscous  stain  along  the  basal 
nervure,  stigma  yellowish,  nervures  black;  abdomen  strongly 
punctured,  particularly  ventrally,  pygidial  area  with  strong  punc- 
tures, scarcely  ridged  laterally.  Rufous;  anterior  and  posterior 
orbits,  the  former  narrowly,  pronotum,  greater  part  of  mesopleura}, 
scutellum,  postscutellum,  middle  segment  almost  entirely,  spot  on 
medial  and  hind  coxse;  dorsal  segments  of  abdomen  except  extreme 
base  of  second  and  the  last  usually,  and  greater  part  of  ventrals  2-4, 
or  6,  all  yellow;  apical  antenual  joints  fuscous.     Length  8J-9  mm. 

$  . — Colored  like  the  9  ,  except  in  the  following  points:  clypeus, 
mandibles,  inner  orbits  broadly,  scape  beneath,  dorsulum  at  sides,  and 
the  legs,  more  or  less,  yellow ;  rufous  on  middle  segment  and  abdomen 
more  extended.  Fuscous  cloud  reaching  apex  of  wing;  clyf)eus  not 
barbate  laterally ;  antennse  shorter  and  stouter,  joints  of  flagellum 
rounded  beneath,  8-10  subemarginate;  eyes  very  slightly  converg- 
ing beneath;  enclosure  of  middle  segment  smaller  than  in  9  y  with 
about  14,  rather  feeble,  stride;  mesosternum  dentate  laterally. 
Length  8  mm. 
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Loa  Aiigele§,  California  (Coquillett). 
Miueum. 

14.  0oi7t«i  denUtni  Fox. 

Cory/ts  dtatalus  Vox.  Cau.  Ent..  .XXV,  p.  118,  g  . 

Grand  Canon,  Arizoua  (Townsend).  This  epeciea  has  no  ^ellov 
on  the  middle  segmeDt,  and  the  yellow  markings  of  abdomen  are 
narrow,  wantiug  eutirely  on  three  last  segments. 

15.  Oorytai  pygldlkU*  □.  Hp. 

9  . — Eyes  divergiiig  slightly  toward  clypeus;  the  latter  scarcely 
conve.i;  front  strongly  puDctured,  with  a  strong  central  furrow; 
scape  about  as  loog  as  the  following  two  joints  uuited,  tlagetlum 
eomewhiit  thickeued  apically,  the  Arst  joint  aliout  oue-third  longer 
than  the  second;  dorsulum,  mesopleurse  aud  middle  segment  witli 
laige  separated  punctures,  closest  ou  posterior  face  of  middle  segment 
whose  enclosure  is  scarcely  defined,  with  about  16  coarse  ridges; 
mesopleurtu  indistinctly  carinated,  epimerum  and  epistemum  meso- 
thoracis  indistinctly  separated;  tibiff^  and  tiirsi  strongly  spinoee,  the 
anterior  tarsi  with  a  distinct  comb;  wings  clear,  except  the  fuscous 
cloud  which  includes  the  marginal,  upper  portion  of  second  and  third 
submargiuals,  thence  extending  to  the  basal  nervure  bordering  the 
tirst  Bubmarginal  and  first  discoidal  cells;  abdomen  strongly  punc- 
tured, pygidial  area  long  and  narrow,  ridged  laterally  and  with 
large  punctures.  Black;  clypeus  in  part  or  entirely,  mandibles 
except  apex,  scape  more  or  less,  inner  and  posterior  orbits,  basal 
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Montana;  Colorado  (Snow);  Las  Cruces,  New  Mexico  (Ckxskerell). 
The  9  is  very  like  costalis,  but  is  smaller  and  has  the  last  segment 
yellow.  If  the  i  of  costalis,  when  discovered,  presents  no  better 
characters  for  distinction  than  those  of  the  9  >  the  two  will  probably 
have  to  be  united. 

16.  Oorytas  oostalis  Cress. 

Gorytes  costalis  Cresson,  Tr.  Am.  Ent.  Soc.,  IV,  p.  225,  9  • 

Texas;  Algonquin  (Nason)  and  Peoria,  Illinois.  A  specimen  from 
St.  Augustine,  Florida  (Johnson)  has  the  legs  entirely  reddish 
testaceous,  only  the  two  first  segments  margined  with  yellow  and  the 
fuscous  of  the  wings  is  much  more  extended  than  is  usual.  I  am 
indebted  to  Mr.  Henshaw  for  the  opportunity  of  examining  the  type 
of  this  species. 

17.  Oorytes  hamatus  Hdl. 

Gorytes  hamatus  Handlirsch,  1.  c,  p.  403,   $ ,  pi.  2,  f.  17. 
Gorytes  maculatus  Provancher,  T^  Nat.  Can.  XXII,  p.  140,  9  . 

Texas  (Belfrage);  Colorado;  Dakota;  Montana;  Washington 
State;  Nevada;  Los  Angeles,  California  (Coquillett).  This  is  a 
variable  species  both  in  size  and  coloration.  The  middle  segment  is 
sometimes  bispotted,  and  the  legs  may  be  yellow  and  black  or  the 
femora  may  be  more  or  less  reddish.  The  spine  of  the  ninth  antennul 
joint  is  much  more  distinct  in  some  specimens  than  in  others. 
Length  7-9  mm. 

IS.  Gorytes  miorooephalus  Hdl. 

Gorytes  microcephalus  Handlirsch,  1.  c,  p.  405,  $  , 

Georgia  (Handlirsch) ;  Colorado.  I  have  taken  it  in  the  latter 
part  of  June,  in  Camden  County,  New  Jersey,  but  not  commonly. 

19.  Oorytas  Pergandei  Hdl. 

Gorytes  Pergandei  Handlirsch,  1.  c,  p.  407.  $ . 

Virginia  and  Illinois  (Handlirsch).  Unknown  to  me.  The 
middle  segment  is  said  to  be  more  coarsely  sculptured  posteriorly 
than  in  its  allies,  microcephalus  and  harhaiuluSy  being  ^'almost  cica- 
tricose." 

20.  Oorytas  nabalosas  Pack. 

Gorytes  nebulosus  Packard,  Proc.  Ent.  Soc,  Phila.,  VI,  p.  424,  9  . 

Massachusetts  (Packard)  ;  New  Jersey  ;  Georgia.  The  front  in 
this  species  is  fully  as  broad  as  long,  and  the  pygidium  is  broader 
than  usual. 
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81.  DoTjtei  mgoiQt  Pack. 

Gorylts  rugoius  Fickfttd,  1.  c,  p.  427,  ^  , 

BruDBwick,  Maine  (Packard).     UnkDOwn  to  me.     Thu  will,  no 
doubt,  eventually  prove  to  be  the  S  of  ncbulo»H». 
SS.  Oorjtel  smatu  Ptar. 

Oorj-lt! armaliis  Provmcher,  Add.  Hym.  Quebec, p,  272,  J. 

Ottawa,  Canada  (Provancher).  Uukoown  to  me.  This  8pecic« 
iesaid  to  have  the  mandibles  splned  near  the  base  ou  "superior" 
margin.  The  occurrence  of  such  a  character  In  GoryUt  ia  questioD- 
able  ;  and  it  is  not  unlikely  that  Provancher  has  been  misted  by  the 
lateralbunchesof  hair,  with  nhich  the  clypeu)<  of  the  males  of  this  sec- 
tion is  furnished,  and  which  frequently  present  a  waxy  appearance, 
thereby  resemblinj;  a  spine  to  some  extent.  The  removal  of  thin 
character  from  cousideration  suggests  the  uaitiug  of  armaUtt  with 

23.  Oorytei  bubatnlu  Hdl. 

Gorytes  b-irbalulu!  naodlirsch,  I.  c,  p.  if»,  g  , 

Illinois  and  Texas  (Handlirsch);  Agricultural  College,  Missis- 
sippi (H.  R  Weed);  District  of  Col um bin.  The  female  specimens, 
doubtfully  referred  to  barbatuha  by  Handlirsch,  belong  to  <{tnii- 
culatus. 

24.  QmjUt  dtntlanlatn*  Pack. 

Carries  itfnliciilalus  I'ackard.  Proc.  Ent.  Soc.,  I'biia.,  VI,  p.  430,  J  (non  J  ). 
GoryUi  barbaliitus  (in  pt.)  HaDdlimch.  I.  p.,  p.  410,  f. 

Florida;  Ge.>rgia:   Uuisiann:  Mexiro.      Mnndlirsch  i 
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37.  Gorytas  pioUfronf  Fox. 
Dienoplus  picti/rons  Fox,  Proc.  Aoad.  Nat.  Sci.  Phila.,  1898^p.  549,  9   ^  . 

WaBhington  State.  Seems  to  differ  only  from  mendicui  by  having 
the  enclosure  of  middle  segment  striated  basally,  a  character  liable 
to  vary. 

28.  GorTtes  xneadioui  Hdl. 

Gorytes  mendicus  Hftndlinoh,  Ann.  k.  k.  naturh.  Hofmuseums,  VII,  p.  278,  9  • 

British  Columbia  (Handlirsch).     Unknown  to  me. 

29.  Gorytes  Coqnillettii  n.  sp. 

9. — Eyes  strongly  converging  toward  the  clypeus;  the  latter 
rounded  behind,  its  anterior  mars^iii  a  little  incurved ;  front  with 
punctuation  indistinct,  apparently  coriaceous ;  anteunie  short,  flagellum 
davate,  the  first  and  second  joints  about  equal  in  length,  sca))e  short 
and  broad,  longer,  however,  than  the  two  following  joints  united ; 
dorsulum  and  mesopleuru.'  iiiiely  and  closely  punctured;  suture  be- 
tween dorsulum  andscutellum  foveolate;  mesosteruum  not  ridged,  the 
epimerum  and  episteruum  inesothoracis  separated ;  middle  segment 
finely  punctured,  the  enclosure  large,  well-defined  and  covered  with 
about  16,  oblique  stride,  the  central  furrow  rather  broad;  legs  stout, 
tibiie  and  tarsi  spinose,  the  fore  tarsi  with  a  distinct  comb;  wings 
clear  throughout,  nervures  and  stigma  black,  submedian  cell  of  hind 
wings  terminating  at  the  origin  of  the  cubital  vein;  abdomen 
elongate,  the  segments  not  much  constricted  at  the  sutures,  mdis- 
tinctly  punctured,  finely  80  ventral ly,  pygidium  with  strong  punc- 
tures, margined  at  the  sides.  Black  ;  first  three  or  four  abdominal 
segments  more  or  less,  and  hind  femora,  except  base,  reddish, 
antenm»  beneath,  clypeus,  labrum,  mandibles  except  apex,  line  on 
pronotum,  tubercles,  s|)Ot  on  scutelluni,  spot  at  apex  of  fore  and 
medial  femora,  short  8tri|)e  on  the  medial  and  hind  tibitc  exteriorly, 
two  transverse  spots  on  apical  margin  of  the  first  abdominal  segment 
and  a  long,  sinuate  stripe  on  each  side  of  the  apical  margin  of  seg- 
ments 2-4,  whitish-yellow;  tarsi  dark;  front  and  dorsulum  brownish 
tomentose,  that  oo  clypeus,  sides  of  thorax  and  in  particular  the 
middle  segment,  silvery.     I^ength  7  mm. 

Los  Angeles,  California,  in  April  (Coquillett).     In  collection  of 
U.  a  Nat'l  Museum. 
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so.  QoTjtai  iniolitni  n.  «p. 

^.-~Head  rather  large;  eyeBcouverging  toward  the  clypeus;  the 
latter  large,  nioet  |>rominent  noteriorly,  aDterior  margin  truncale, 
not  barbate,  front  finely  and  closely  puuctured,  withunt  a  median 
impreosed  line;  antenoK  tolerably  ilont,  Hagellum  with  joiuti  2-9 
tuberculate  beneath,  particularly  the  aizth  joint,  from  which  joiul 
the  Hngelluiu  iv  suddenly  thickened  ;  scape  abort  triangular  ;  thorax 
finely  and  closely  punctured,  moat  strongly  on  mesopleurte;  meta- 
pleurm  striated;  suture  between  domulum  and  acutellum  fovtwiate; 
meeostemum  ridged  anteriorly;  enclosure  of  middle  s^ment  large, 
well  defined,  the  strim  coarse,  not  well  marked;  hind  tarsi  thick, 
scarcely  spiiied,  fore  tarsi  somewhat  Hattened;  wings  clear  through- 
out, iiervures  and  stigma  black,  suhmedian  cell  of  hind  winf!:e 
terraiuating  a  little  before  the  origin  of  cubital  vein ;  abdomen  short 
and  broad,  not  constricted  at  the  segments,  finely  punctureil ;  veutrals 
3-5  with  a  |>r<)minent  transverse  fringe  uf  appreeeed  yellow  hair, 
last  ventral  bifid.  Black;  clypeiin,  labruni,  mandiblee  except  apex, 
spot  between  auteunie,  sometimes  wanting  however,  inner  orbits, 
scape,  Hai^llum  beneath,  line  on  proaotum,  tubercles,  a  spot  behind 
them,  scutellum,  dot  on  postscutellum,  apex  of  femora  more  or  leM, 
tibin  except  within,  fore  and  medial  tarai  except  last  joint,  a  fasda 
at  apex  of  s^meuta  1-6,  twice  emai^nate  anteriorly  and  enlai^ed 
laterally,  and  apical  margin  of  eecond  ventral  in  part,  sometimes, 
all  yellowish;  middle  segraeDt  with  silvery  pubescence ;  hind  tarm 
dark.     I^ength  6  mm. 
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longer  thau  the  secoud,  joint  8  excised  beneath,  joints  9  and  10  much 
smaller,  ako  excised  beneath,  the  ninth  indistinctly  so,  last  joint  rather 
long  and  slender;  dorsulum  and  mesopleura'  with  large,  rather 
shallow  punctures;  uiesosternum  ctiriuated  laterally  and  anteriorly; 
epimerum  and  episternum  mesothoracis  distinctly  separated ;  middle 
segment  posteriorly  cicatricose,  its  enclosure  very  strongly  defined, 
the  striae  coarse  and  rather  irregular;  legs  long,  tibiie  and  tarsi 
spinose,  fore  femora  foimed  into  a  broad  lamina ;  wings  yellowish, 
including  nervures  and  stignm,  submedian  cell  of  posterior  wings 
terminating  at  the  origin  of  the  cubital  vein  ;  abdomen  with  first 
s^ment  long  and  narrow,  subpetiolute  as  in  miramluSy  apical 
segments  distinctly  punctured,  last  ventral  segment  bifid.     Black ; 

antenm^  entirely  and  base  of  wings 
rufous;  cly])eus,  inner  and  posterior 
orbits,  face  below  antennae,  labrum, 
mandibles  except  apex,  line  on  pro- 
notum,  tubercles,  long  spot  behind 
them,  scutellum,  postscutellum,  spot 

Fig.  2.  Fore  temur^  Oorf/te*  ^      »  ■%      x*      "jji  *         j 

lamini/erus.  ^"  ®^^"  ^^^^  ^^  middle  Segment,  and 

a  broad  fascia  at  apex  of  dorsal  seg- 
ments 1-6  and  ventrals  2-4,  entirely  yellow  ;  last  two  ventrals 
reddish;  legs  variegated  with  reddish,  yellow  and  black,  abdomen 
tomentose.     Length  11  mm. 

Washington  State.  Apparently  close  to  gracilis^  but  differs  in  the 
enclosure  of  middle  segment  being  striated  throughout,  coarse  punct- 
ures of  dorsulum,  yellow  wings,  etc.  Handlirsch  does  not  mention 
the  anterior  femora  in  his  description  of  the  $  of  (jrdciU^,  and  it  is 
therefore  likely  that  they  are  not  laminate  as  in  mirandiis  and 
Uiminiferuif. 

84.  Oorytos  atrifrons  Fox. 

Gorytes  atrifrons  Fox,  Can.  Ent.,  XXIV,  p.  151,  9    $  . 

Nevada. 

86.  Oorytas  albosignatns  Fox. 
Gorytes  albosi^natus  F'ox.,  ibid,  p.  152,  9   i  . 

Montana;  Colorado  (Gillette).  The  specimen  from  the  latter 
locality,  a  9  ,  measures  but  7  mm.  The  basal  spot  of  clypeus  is 
sometimes  divided. 


»S4 
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M.  Oofrtei  fMdkiu  Hdl. 

Cory'''' ffw^uj  Hftndllneb,  I.  s.,  p.  4T8,   9   J. 

Vir^ia  (Handlincb).  nnkaown  to  me.  The  flmgallnm  in  bolli 
8ex«6  ia  Mid  to  be  entirely  black,  the  $  thiu  being  diitiiiguUbed 
from  both  atricomit  acd  oanaiieulaitu.  The  S  has  the  flagellnni 
joints  about  twice  aa  long  aj  broad,  in  wfaicb  it  agreei  with  eoMofi- 
eulatit*,  but  diSera  thereby  ttam  otrioomu  S  .  O.  eanaHaitiaUu 
{3)  has  the  flagellum  beneath  and  two  apola  on  middle  segmmt 
yellow,  whereas  in  geminut  tbeee  parts  are  said  to  be  black. 

ST.  0«rTt««  Tlolniu  Hdl. 

Garytts  vicinus  Hand liiwh,  Ann.  k.  k.  Baturh.  HofmuMuniB,  VIII,  p.37B,f . 

Washington   Btate  (Handlinch).      Unknown   to  me.      It  ii  evi- 
>    deotly  close  to  airieomh;   but  the  wiugs  are  said   to  be  stron^lT 
tinged  with  y«ltow. 
81.  0«rjt*i  strioomli  Pack. 

Gorytes  atriromis  Pukard,  Pror.  Knt.  Soc.  PhiU.,  VI,  p.  4SS,    J  g  . 

Canada;  Maine;  New  Hanipahire;  Massachueetls ;  Wuhington 
State;  Nevada.  The  middle  segment  may  or  mv/  not  he  spotted. 
39.  Quijttt  oasaUealatii*  Pack. 

Gory'"  faBo//ca/a/ai  Packard,  ibid.,  p.  428, 5. 

Canada.  The  flagellum  of  the  S  is  shorter  than  in  atrieomu 
and  is  yellowish  beneath,  and  the  enclosure  of  middle  segment  hu 
15-16  even  etrise. 


40.  DoTjtea  aiparatni  d.  up. 
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tint  segment  not  striated  hMally,  pjgidial  area  triangular,  indis- 
tinctly margined  at  the  sides,  with  large,  sparse  punctures.  Black ; 
clypeus  except  fore  margin,  labrum,  mandibles  except  apex,  inner 
orbits,  antennse  beneath,  line  on  pronotum,  tubercles,  spot  behind 
them,  scutellum,  line  on  metanotiim  (postscutellum),  small  spot  on 
each  side  of  middle  segment,  femora  at  apex  and  anterior  pair 
beneath,  tibise  except  a  spot  within,  tarsi  except  apical  joints,  a 
broad  fascia  on  dorsal  abdominal  segments  1-5,  and  a  spot  on  the 
apical  margin  of  second  ventral  laterally,  which  at  the  extreme  sides 
is  enlarged  and  runs  toward  the  base  of  the  segment,  all  yellow. 
Length  8  mm. 

S . — Similar  to  the  9  as  the  coloration,  but  the  flagellum  entirely 
black ;  eyes  large  strongly  converging  toward  the  dypeus,  the  space 
between  them  at  the  base  of  the  latter  about  equal  to  half  that  at  the 
vertex ;  clypeus  but  little  shorter  than  broad  ;  flagellum  stout,  a 
little  thickened  apical ly,  the  joints  (first  two  excepted)  about  twice 
as  long  as  broad,  last  joint  a  little  longer  than  the  preceding  one; 
tibitt  and  tarsi  scarcely  spinose,  hind  tarsi  thickened ;  wings  but 
slightly  yellowish  basally ;  greater  part  of  ventral  segments  yellowish. 
Length  7-8  mm. 

Southern  California.  Distinguished  from  eafialiculnttis  by  the 
yellowish  wings,  particularly  in  the  female,  irregular  sculpture  of 
enclosure  of  middle  segment,  and  much  broader  eyes  of  male,  which 
give  the  head,  seen  from  the  front,  a  very  transverse  shape.  There 
are  four  i  specimens  before  me  ftt>m  Washington  State  which 
I  refer  doubtfully  to  this  species.  The  yellow  markings  are  more 
restricted,  there  being  no  yellow  on  the  tubercles  and  middle  seg- 
ment    The  markings,  also,  are  a  paler  yellow. 

41.  Gorytes  deoonu  n.  sp. 

9 . — Eyes  converging  toward  the  clypeus,  but  a  little  less  strongly 
so  than  in  the  two  preceding  species;  front  finely  and  closely  punct- 
ured; clypeus  transverse,  somewhat  convex,  with  large  punctures; 
antennffi  tolerably  long,  not  thickened  apically,  scape  elongate ,  about 
as  long  as  the  first  joint  of  the  flagellum,  the  latter  joint  scarcely 
one-tbiid  longer  than  the  second;  thorax  shining,  indistinctly  punct- 
ured; mesosternum  distinctly  carinated,  the  epimerum  and  epi- 
sternum  mesothoracis  separated;  suture  between  dorsulum  and 
soutellam  foveolate;  middle  segment  irregularly  rugose  poitariorly, 
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the  encloaure  large,  well  defined,  and  covered  with  about  12  etrong, 
somewhat  wavy  striie ;  tibtte  and  tarsi  flpinoee ;  wings  aubhyaline,  the 
marginal  cell  excepted,  uervures  bruwoisb,  stigma  jellowiah,  sul)- 
median  cell  of  posterior  wings  terminating  much  beyond  the  origin 
of  the  cubital  vein;  abdomen  shining,  almost  impunctate,  first 
segment  not  striated  basally,  pygidial  area  fiat,  rounded  at  apex, 
distinctly  margined  laterally,  strongly  punctured.  Black;  baae  of 
clypeus,  Bcape  beneath,  sometimes  a  small  spot  on  inner  orbits 
beneath,  pronotum,  tubercles,  a  spot  behind  them,  a  stripe  borderin); 
the  dorsutum  laterally,  scutetlum,  spot  on  metanotuin,  large  spot  ou 
each  side  of  middle  segment,  a  ftacia  at  apex  of  dorsal  s^mente  1-5 
and  a  narrow  one  at  apex  of  ventrals  2  and  3  or  4,  yellow;  leg>^ 
except  base  testaceous,  the  fare  and  medial  femora  more  or  less 
yellow  beneath;  baeal  half  of  fiagellum  beneath  of  the  same  color  as 
legs,  which  color  sometimes  extendi  to  the  upper  portion.  LieDgtli 
fi  mm. 

i  . — Colored  like  the  9  >  hut  the  clypeus  entirely  yellow  and  the 
flagellum  entirely  black;  eyes  strongly  converging  beneath,  the  apace 
Iwtween  them  at  the  base  of  clypeus  equal  to  somewhat  more  than 
half  of  that  at  the  vertex ;  cly|)eus  about  twice  as  hroad  as  long  in 
the  middle;  fiagellum  long,  somewhat  setaceous,  the  joiuts  more  than 
twice  as  loug  as  broad,  the  first  two  joints  about  equal  in  length; 
hind  tarsi  less  thickened  than  in  oDperalim.      Length  7-^  mm. 

Montana.     Tiie  color  of  legs,  large  spots  of  middle  segment  and 
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48.  Oorytai  angnitui  Prov. 

Gary  Us  laiicincius  Provancher  (nee  Shuckard),  Add.  Hym.  Quebec,  p.  274.  $  . 
Gorytes  angusius  Proyancher,  Le  Nat.  Gan..  XXII,  p.  141.  9 « 

Vancouver  (Provancher);  WashiDgton;  California;  Nevada.  A 
variable  species  as  to  size  and  coloration.  The  abdomen  in  two  (  9  ) 
specimens  before  me  is  densely  tomentose  so  that  when  held  in  cer- 
tain lights,  its  maculation  Ib  almost  concealed. 

44.  Gorytei  nevadeniis  Fox. 

Gorytes  nevadensis  Fox,  Can.  Ent.,  XXIV,  p.  150,  9  $  • 

Nevada. 

46.  Oorjtes  venustus  Cress. 

Gorytes  ifenustus  Cresson,  Proc.  Ent.  Soc.  Phila.,  IV,  p.  472, 9  $  . 
Hopiisus  Venus tus  Cresson,  Synopsis,  p.  280. 
Gorytes  venustus  Handlirsch,  1.  c,  p-  504. 

Colorado;  Texas;  New  Mexico  (Sante  F6,  Cockerell);  Mexico 
(Handlirsch). 

46.  Oorytes  Smithii  CresH. 

Gorytes  Smithii  Cresson,   Proc.    Ent.  Sect..  A.  N.  S.  Phila..  1880,  p.  18.  $ 

(non  9 )    (Tr.  Am.  Ent.  Soc.,  VIII). 
Hopiisvs  Smithii,  Creeson,  Synopsis,  p.  280. 
Gorytes  Smithii  Handlirsch,  1.  c,  p.  581. 

Illinois ;  Kansas.     The  type  of  this  species  is  a  ^ ,  and  not  9 
as  stated  by  Cresson. 

47.  Gorytes  floridanns  Fox. 

Hopiisus  foi'eolat a  Fox  (nee  Handiirsch),  Ent.  News,  I,  p.  106.  9  • 
Gorytes  floridanus  Fox.  ibid.,  II..  p.  196. 

Florida.  The  eyes  converge  les^  toward  the  clypeus  in  this  spe- 
cies than  in  Smithii. 

48.  Gorytes  phaleratus  Say.         * 

Gorytes phalerat us  Say,  Bost.  Joum.  Nat.  Hist.,  I,  p.  367. 

Gorytesfulvipennis  Smith,  Cat.  Hym.  B.  M.,  IV,  p.  367, 9 . 

Gorytes  apicalis  Smith,  ibid.,  p.  369,  9  . 

Gorytes  modestus  Crefison.  Proc.  Knt.  Soc.  PhiU.,  IV,  p.  473,  $ . 

Gorytes  rufoluteus  Packard,  ibid..  VI,  p.  425,  ^  9  • 

Gorytes flavicomis  Packard,  ibid.,  p.  429,  $  9  • 

Gorytes  phaleratus  Handiirsch.  I.  c,  p.  507,  9  $  • 

Occurs  from  Canada  to  Texas  and  Mexico ;  Colorado ;  Dakota. 
A  variable  species  as  the  synonymy  indicates. 

49.  Oorytes  propinqans  C^sh. 

Gorytes propinquus  Gret&ou,  Tr.  Am.  Ent.  Soc.,  I,  p.  370.  $  (nun  9). 
Gorytes  abdominalis  Handlirsch,  1.  c,  p.  510. 

New  Mexico;  Texas.  Not  identical  with  abdominali$  as  sup- 
posed by  Handlirsch. 
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50.  6or;t«i  abdomiulii  Cnm. 

Gorylet  abdominalis  CrMSon.  I.  c,  p.  174,  ^  9 . 
Hopiiiui  abdominalis  Cmubod,  SrnopafB,  p.  2TS. 
Goryles  aSdominalii  HkinHlrsch,  1.  c,  p.  SIO, 

Colorado. 


.,  p.  Ml. 

Georgia. 
5S.  OoTTtoi  liTiiu  Sm. 

Goryles  divisus  Smith,  Catal.  Hrm.  R  M.  IV.  p.  370,  g . 

Oeorgia  (Smith).     Unknown  to  me.     This  difiera  only  from  bi- 
parlittu,  apparently,  by  the  suture  between  donulum  and  scutcHum 
being  aroooth,  not  fbveolate.     It  is  very  likely,  however,  as  sag- 
ge8t«d  by  Handlirach,  that  Smith's  statement  i«  erroneoue. 
6S.  OorfUinfonMnUtni  n.ap. 

9  . — Eyes  strongly  converging  toward  the  clypeus,  somewhat  lea 
so  Uian  in  bipaTtiltu,  however ;  front  with  large  punctures,  etrottgly 
impressed  down  the  middle;  clypeus  convex,  strongly  punctured, 
about  one-quart«r  broader  than  long,  aubemarginate  in  middle  of 
anterior  margin;  antennn  shorter  than  in  bipartUv*,  the  flagellum 
subclavate :  Ihorax  smonth,  impunctate;  mesostemum  dietinctly 
cariuated;  suture  between  dorsulum  and  scutellum  foveolate;  en- 
ulosure  of  middle  segment  1>road  and  short,  well  marked  and 
divided  by  a  longitudinal  furrow ;  suture'  between  roetapleune  and 
middle  seijmeiit  not  f'uvpolate ;  ie^  robust,  tibia  and  tarai  i 
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with  joints  not  rounded-out  as  in  that  species,  the  last  6  or  7  joints 
not  twice  as  long  as  broad  ;  seventh  dorsal  segment  distinct,  broad, 
rounded  at  apex ;   hind  tarsi  somewhat  thickened.     Length  8  mm. 
Dakota ;  Montana ;  Colorado  (Gillette). 

54.  Oorytes  faioiatof  n.  sp. 

$, — Eyes  strongly  converging  toward  the  clypeus;  the  latter 
convex,  distinctly  broader  than  long ;  front  strongly  punctured, 
with  a  medial  impressed  line ;  antennse  much  longer  than  in  rufo- 
mdeuUUuSy  joints  of  flagellum  cylindrical,  rather  long ;  thorax  im- 
punctate;  mesosternum  distinctly  carinated;  suture  between  dor- 
sulum  and  scutellum  foveolate ;  enclosure  of  middle  segment  well- 
marked  ;  suture  l)etween  metapleurse  and  middle  segment  foveolate 
above  only,  and  is  deeper  than  in  rufimiaculiitus]  legs  tolerably  robust; 
wings  yellowish  on  basal  two-thirds;  fuscous  in  marginal  cell  only, 
submedian  cell  of  hind  wings  terminating  much  beyond  the  origin  of 
cubital  vein ;  abdomen  long,  dorsals  1  and  2  impunctate,  the  remain- 
der strongly  punctured,  seventh  dorsal  distinct,  rounded  apioally. 
Black;  clypeus,  inner  orbits,  face  below  antennse,  labrum,  mandibles 
exi^pt  apex,  scape  and  pedicellum,  line  on  pronotum,  tftbercles, 
spot  behind  them,  scutellum  posteriorly,  spot  on  each  side  of  middle 
segment,  fore  femora  beneath,  tihisB  and  targi  more  or  less,  a  broad 
ikscia  on  dorsal  abdominal  segments  1-6,  on  ventrals  2  and  3  and 
spot  on  each  side  of  ventrals  4-6,  bright  yellow ;  basal  joints  of  fla- 
gellum, tegulse  and  greater  part  of  legs,  reddish.     Ijength  10  ram. 

Colorado.  Differs  from  the  two  preceding  in  the  yellowish  wings, 
yellow  spots  on  middle  segment,  broad  fascia  of  abdomen,  and  by 
the  miture  between  metapleurse  and  middle  segment  being  foveolate 
above. 


PUOCBEDIMQB  Or  TUB  ACADHMY  OF 


The  President,  General  Isaac  J.  Wistab,  in  the  Obur. 
Fart^'Six  penou  present 

IVap  Dykes  in  Cketler  County,  Pennsylvania. — Thgo.  D.  Kanu 
atsted  that  two  important  trap  dykes  in  Cheater  County  had  seemed 
almost  to  have  escaped  notice.  One  of  these,  a  peculiar  porphyry, 
described  by  Mr.  Qoldsmith  as  containing  the  variety  of  silica, 
vestan,  ia  best  shown  in  Williams'  quarry,  near  Aldham,  on  the 
Phcenizville  branch  of  the  Pennsylvania  Uailroad.  It  extends 
thence  in  a  northeastwardly  direction  with  a  width  of  about  100  ft. 
It  is  not  apparent  to  the  westward,  but  a  rock  which  Mr.  Goldsmith 
has  pronounced  identical  occurs  near  Bameeton  Station  on  the 
Waynesburg  branch  of  the  Pennsylvania  Railroad.  Some  masses 
of  this  rock  have  a  loud  and  clear  ring  when  struck,  as  shown  in 
specimens  exhibited  to  the  Academy  by  Mr.  Borden. 

The  other  dyke  forms  a  hlulf  on  the  right  bank  of  the  Bnmdy- 
ffine,  almost  in  Downingtown,  and  perhaps  500  ft.  north  of  the  bridge 
which  carries  the  l^ancaater  Turnpike  over  the  creek.  .  It  is  again 
exposed  on  the  Pennsylvania  Railroad  just  above  the  statjon,  and 
again  much  more  largely  a  quarter  of  a  mile  further  west,  where  on 
the  Boutli  side  it  is  pxposeH  for  n  <leptli  of  nearly  thirty  feet.  Theuce 
't  may  he  Lrat'ed  by  tVnpnieut,-^  up  the  South  Valley   hili  lor  prott- 
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iu  the  CoiiBhohocken  dyke,  but  they  had  not  yet  been  identified  with 
this  dyke. 

This  trap  is  quite  coarse  grained  and  is  quite  similar  in  its  aspect 
throughout  its  whole  extent,  though  coarsest  to  the  northwest  It 
was  examined  by  Mr.  Gk)ldsraith  (specimens  from  the  outcrop  on 
Buck  Run),  who  informed  Mr.  Rand  that  it  is  a  gabbro-phonolite, 
containing  as  it  does  plagioclastic  feldspar,  sanidin  augite,  diallage, 
magnetite  and  hematite. 


December  10. 

The  President,  General  Isaac  J.  Wibtar,  in  the  Chair. 
Forty-four  persons  present. 
The  death  of  Bamuel  G.  I^ewis,  a  member,  was  announced. 


December  17. 

The  President,  General  Isaac  J.  Wistar,  in  the  (Jliair. 
Thirty-one  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : — 

**Eclog8e  Botanicsp,  No.  2,"  by  Edw.  L.  Greene. 

•*  Notes  on  the  Study  of  the  Cross-Fertilization  of  Flowers  by 
Insects,''  by  Ida  A.  Keller,  Ph.D. 

The  Committee  on  the  Hayden  Memorial  Award  reported  as 
follows : — 

Report  of  the  Committee  on  the  Hayden  Memorial  Award. 

The  Committee  cm  the  award  of  the  Hayden  Memorial  Medal 
and  accompanying  fund  respectfully  reports,  that,  at  a  meeting  held 
on  the  4th  of  December  last,  it  was  unanimously  agreed  to  confer  the 
award  for  the  year  1895,  upon  Prof.  Karl  Alfred  von  Zittkl 
of  Munich,  Germany,  whose  services  to  the  sciences  of  geology  and 
paleontology  extend  continuously  over  a  period  of  thirty  years. 

In  naming  this  candidate  the  Committee  feels  that  it  is  honoring 
the  sciences  of  which  Prof,  von  Zittel  is  so  distinguished  an  exponent, 
and  only  properly  recognizes  the  researches  which  appeal  to  every 
student  of  geology. 

Bom  in  1839,  Prof  von  Zittel  was,  at  the  age  of  twenty-four,  ap- 
pointad  to  the  Professorship  of  Mineralogy  at  Karlsruhe,  and  three 
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years  later  to  the  Profcasorihfp  of  Pftleontoh^  Ut  the  Univeraity  uf 
Munich,  a  porittoD,  jointly  with  that  of  Director  of  the  Palcooto- 
lo^cal  Museum,  which  he  still  holds.  His  published  works  cover  > 
large  range  of  penonal  invesUgation,  not  the  least  important  of 
which  ai'e  tlie  reeeftrohee  into  the  structure  and  physiography  of  the 
Ldl^an  Desert  and  the  Sahara.  His  monumental  work,  "  Hand- 
buch  der  Palaontologie,"  which  hu  only  recently  been  completed, 
stands  without  rivBl  in  the  literature  of  geology. 

For  this  meritorious  work  the  Committee  respectfully  recommend 
the  award. 

PEBfltFOB   FbAZBR, 

AyoBLO  Heilpriit, 
Bbmj.  Sutb  Ltham, 

J.   P.    LnLBT, 

Theo.  D.  Baud. 

Committee. 


Dbcehbkb  24. 
The  Prwdent,  Qsneral  Isaac  J.  Wibtar,  in  the  Chair. 
Twenty-eight  penons  present. 


Decekbbb  81. 
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ooirTBiBunovs  to  the  flora  of  eEXBHiaun). 

BY  THKO.  HOLM. 

There  is  hardly  any  part  of  the  arctic  region  that  has  been  more 
thoroughly  explored  by  botanists  than  the  narrow  strip  of  land 
which  constitutes  the  west  coast  of  Greenland,  bordering  on  the 
inland  ice. 

Numerous  expeditions,  especially  from  Denmark  and  Sweden, 
have  visited  the  country,  and  the  literature  upon  this  subject 
gives  us  a  relatively  complete  knowledge  of  the  distribution  of  a 
large  number  of  plants  in  addition  to  notes  on  the  general  character 
of  the  vegetation.  It  is  true,  however,  that  the  vegetation  of  several 
places,  especially  on  the  northern  part  of  the  coast,  is  still  almost 
unknown  to  us.  Explorations  of  late  date  have  contributed  to  ex- 
tend our  knowledge  of  these .  more  or  less  inaccessible  localities,  and 
the  material  collected  is,  therefore,  of  great  importance.  Interest 
attaches  to  two  American  expeditions  to  the  northwestern  coast. 
Cape  York,  Wostenholm  Island,  McCormick  Bay,  etc.,  localities 
which  were  either  unknown  or  had  so  far  only  been  slightly  touched 
upon  by  botanists. 

Mr.  Wm.  £.  Meehan  has  reported^  on  the  results  of  these  ex- 
peditions, extending  considerably  the  range  of  several  plants.  He 
has  enumerated  the  various  plants  collected,  and  several  rare  species 
are  recorded.  A  set  of  the  duplicates  was  presented  to  the  National 
Herbarium  at  Washington,  and  they  have  been  studied  by  me  with 
great  interest,  because  of  my  own  exploration  of  the  coast  of  Green- 
land. 

Some  of  Mr.  Meehan' s  identifications  are  incorrect,  and  I  there- 
fore present  the  following  notes  in  the  hope  of  contributing  to  the 
accuracy  of  the  results.  The  corrections  are  merely  a  supplement 
to  Mr.  Meehan's  paper. 

It  is  stated  that  Dryas  octopetaUif  next  to  Papaver,  is  perhaps  the 
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commonest  flower  in  Greenland.  The  plant  sent  to  the  NationaJ 
Herbarium  represente  D.  inleyrifolia  Vahl,  oot  D.  odopeUtki,  of 
which,  BO  far,  hut  a  verj-  few  specimetie  have  been  collected  on  the 
west  coast  by  former  expeditions. ' 

Other  corrections  are  as  follows: — 

Ranunculut  pygma\u  Wabl.  is  R.  hif/jtrbvreug  Uottb. 

Draba  birta  L.  from  Discu  is  D.  aretiva  Vahl. 

Draba  kirta  L.  from  the  Nuuatak  in  D.  }iivali*  Liljeb. 

Coehlearia  officinalin  L.  is  C.  grotftdandiiM  L. 

SUUaria  hngipen  Goldie  is  S.  'humifuea  Rottb. 

Potentitla  pvlehelUi  B,  Br.  is  i*.  Vahliana  Lehiu. 

Saxifraga  nivalig  L.  was  mixed  with  &  rivularig  L, 

S.  tteUaris  L.  is  the  arctic  variety  rmiumu  Poir. 

Erigeron  unifiorut  L.  ia  the  variety  piikltelhu  Fr. 

Vaeeinium  iUigiitamm  L.  is  the  arctic  variety  mierophyllum  L^. 

Ptpvlq  rolundifolia  L.  is  P.  yroenlandiea  Horn. 

Salix  aretica  R.  Br.  is  S.  glawxt  L. 

Ijumila  arcuaUi,  Mey.  ie  /•.  mn/uiia  Liiideb. 

Bjriitphorwn  potytltiehyoti  L.    var.   lalifoliiHii  is  E.  angiitlifoUvni 
Roth. 

Carex  alraia  L.  ia  C.  mUaiidra  R.  Br. 

Poa  nemoralU  L.  is  P.  glauca  Vahl. 

Poa  pratetui*  L.  is  P.  flexuom  Wahlbg. 

Truetum  teequifioriim  Trin.  is  T.  -uhtpUatnm  Beaiiv. 
-Hn. 
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only  been  found  near  FouIkeQord  (78^  18' ),  so  that  the  identification 
seemB  doubtful. 

The  same  is  the  case  with  Fedicu lariat  ven*icolor  Wahl.,  which  is 
not  known  from  Greenland ;  it  may  have  been  confounded  with  I\ 
flnmmea  L.,  which  is  quite  common. 

Abi^s  obavata  Loud,  is  evidently  a  misprint. 

Glyceria  fiuitawt  is  also  doubtful.  It  has  never  before  been 
observed  in  Greenland,  although  there  are  several  other  species  of 
Olyceria  quite  frequent  in  various  places. 


[IME. 


lOLOaX  iOTAXtOM,  VO.  S. 


BY    EDWARD    L. 


1,  Some  Nbw  Western  Plamto. 


T.  ampiecteus  Greeae.  Pitt.  I,  «,  uot  of  Torr.  and  Uny. 
T.  iltnophyllum  GTcene,  FI.  Fr.,  M,  parti;,  not  of  Kntt. 
T,  Franciscanum  vat,  tt-iincaliini  Or«ene.  Man.,  100, 

AuDUol,  5  to  10  inches  tiigh,  branching  from  the  base,  slender, 
flaccid  wheu  young,  the  branches  and  peduDcles  viiy  id  age;  herbage 
vivid  green  and  glabrous;  lowest  leaflets  broadly  cuneiform  and 
truncate,  Iohs  tbau  \  inch  long,  the  upper  larger  and  ampler,  1  JDCh 
long,  ohloDg-cuueifortn  or  oblong-linenr,  truncate  or  obtuse,  often  re- 
tuse,  not  manifestly  venulose,  sparingly  toothed:  very  slender 
)>eduncle8  exceeding  the  leavef :  heads  subgloboee,  about  i  indi  iti 
diameter  when  mature:  corolla  yellowisb-white,  tipped  with  dark 
purple,  the  lube  at  length  inflated  to  the  broadly  obpyramidal  ami 
truncate,  except  as  abruptly  iminted  by  the  withered  remains  of  the 
tips  of  the  petals. 

This,  one  of  the  most  uomnioii  clovers  of  the  middle  California 
inland  districts,  I  was  long  unable  to  believe  to  be  an  unrecoguiseH 
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TrifoUum  lilAoinum. 

Annual,  flaccid,  the  erect  or  merely  decumbent  branches  6  to  10 
inches  high :  herbage  apparently  glabrous,  but  the  growing  parts 
more  or  less  hirsiitulous  under  a  lens:  lowest  leaflets  obovate,  the 
upper  oblong,  or  elliptic- lanceolate,  minutely  spinulose-serrulate : 
peduncles  elongated,  far  surpassing  the  leaves  and  somewhat  scapi- 
form :  hemispherical  and  amply  invohicrate  heads  i  inch  broad; 
involucre  of  8  or  10  obovate  broad  and  somewhat  overlapping 
laciniately  cleft  lobes;  subulate-setaceous  and  plumose  calyx- teeth 
^bout  as  long  as  the  campanulate  thin  and  scarious  5-nerved  tube : 
corolla  i  inch  long,  of  a  rich  deep  lilac- purple  tipped  with  pink  or 
white. 

A  most  l)eautiful  ally  of  T,  barhigerum,  ami  of  apparently  quite 
limited  range ;  but  it  is  connnon  on  the  lower  slopes  of  one  or  two 
hills  at  South  San  Francisco.  Cul.,  an<i  has  l)een  collec^ted  once  by 
Mr.  Bioletti  and  once  by  myself  on  the  eastern  side  of  the  bay  still 
further  southward. 

Trifoliwn  rostratum. 

Annual,  glabrous,  very  slender,  diffuse,  dwarf,  the  l)ranches  only 
2  or  3  inches  long:  stipules  rounded,  spreading,  laciuiate  :  very 
slender  petioles  elongated;  leaflets  cuueate-ol)cordate,  only  I  inch 
long,  evenly  and  acutely  serrate-toothed  :  (>ed uncles  exceeding  the 
leaves;  involucre  small  but  manifest,  about  4  or  5  lines  wide,  lobed  and 
laciniate :  head  less  than  \  inch  broad,  rather  few- flowered  :  calyx- 
teeth  longer  than  the  sul)campanulate  tulie,  oblong-ovate,  tapering 
to  a  rigid  aristiform  apex :  corolla  purple,  tip{)ed  with  white,  the 
keel  with  a  long  beak-like  apex  at  least  a  third  as  long  as  the  body. 

A  species  of  quite  remarkable  floral  structure,  collected  only  by 
Mr.  V.  K.  Chestnut,  at  I^ake  Merritt,  Oakland,  California,  1889; 
at  that  time  referred  by  me  (Fl.  Fr.,  80),  with  much  hesitation,  to 
T,  appendiculaimn. 

Boiiduvalia  diAisa. 

Much  branched  from  the  base,  the  slender,  wiry,  white  and  shin- 
ing sparingly  leafy  branches  8  to  12  inches  long,  very  decumbent  or 
almost  prostrate,  and,  with  the  leaves,  sparsely  hirtellous  when 
young,  mostly  glabrate  in  age:  the  scattered  leaves,  ovate  and 
oblong-ovate,  and  ovate-lanceolate,  I  to  j  inch  long,  all  sessile,  and 

all,  even  the  lowest  as  well  as  the  uppermost,  with  a  flower  in  the 
37 
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util ;  peUla  about  a  line  long,  bifid,  deep  r«d-purple :  csptale  about 
4  lin««  long,  of  oblong-lancoolate  outline,  curving  outward,  about 
SO-seeded  :  seeds  dark  brown,  glabroua,  eomewhat  angular,  and  of 
subclavate^obloDg  outline. 

Dtj  bed  of  the  upper  Humboldt  River,  near  Deetb,  Nevada, 
Aug.  5,  1896. 
TalarluiallB  magaa. 

Glabrous,  the  stout  stems  sharply  angular,  3  to  fi  feet  long,  tortu- 
ous, half-reel  in  iug  on  fences  or  among  busbee,  and  with  rather  many 
small  axillary  branches:  cymes  thyrsoidly  congested '  at  the  ends  of 
the  Bt«m  and  branches  ;  corolla  white,  bilabiate,  with  ample  funuel- 
form  tube  and  a  short  thick  spur :  fruit  glabrous  externally,  tri- 
quetrous-ovoid, the  ventral  concavity  fbrmed  by  the  ample  wings 
closed  below,  0|)en  above,  the  wings  themselve))  strongly  hispid- ci Hate 
within. 

Collected  only  by  tlie  author,  in  Knight's  Valley,  Sonoma  Co., 
Cal.,  June,  1894.  Species  noteworthy  uu  account  of  its  great  siie 
and  half-climbing  habit;  the  fruit  showing  an  affinity  with  V.  apho- 


Talariut«UK  olliMS. 

Slender,  erect,  simple,  seldom  a  foot  high,  corolla  small,  deep 
pink,  very  distinctly  bilabiate,  the  rather  slender  and  tapering  spur 
much  longer  tban  the  body  and  produced  far  below  the  ovary  :  fruit 
of  roundish  outline  but  modified  by  a  very  prominent  stout  apicula- 
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gently  spinesceut-tipped :  involucral  bracts  narrow,  acute,  glapdular- 
puberulent :  corollas  yellow. 

Species  known  only  from  Monterey,  California,  where  it  has  been 
collected  in  recent  times  by  Parry,  Pringle,  Tidestrom  and  others, 
but  earlier,  as  shown  in  the  herbarium  at  Kew,  by  Hartweg.  In 
the  American  herbaria  it  is  found  mixed  sometimes  with  X.  germaiio- 
rum,  sometimes  with  L,  glaiidtUifera., 

Pyrroeoma  eriopoda. 

Caudex  ligneous,  covered  with  a  denr^e  white  wool  connected  with  the 
bases  of  the  petioles  of  the  oblong  lanceolate  obtuse  coarsely  toothed 
coriaceous  glabrous  or  minutely  scabrous  leaves ;  stem  erect,  rigid, 
1  to  2  feet  high,  with  a  few  ascending  or  suberect  branches;  cauline 
leaves  spatulate,  the  rameal  ovate,  acute,  remotely  serrate,  less 
than  1  inch  long:  heads  solitar}^  on  the  (Mids  of  the  branches  and  in 
the  axils  of  the  leaves;  involucres  turbiuate-campanulate,  about  i 
inch  high;  bracts  very  rigid,  oblong  linear,  green  throughout,  but 
more  herbaceous  at  the  erect  pungently  acute  apex:  rays  15  to  20, 
not  showy. 

Collected  at  the  Soda  Springs,  Esmeralda  County,  Nevada,  July, 
1888,  by  Mr.  Shockley. 

Pyrroooma  solidagin«a. 

Stems  rather  stout,  decumbent,  12  to  18  inches  high,  lanuginous- 
tomentose  throughout,  but  the  leaves,  and  often  all  but  the  base  of 
the  stem  glabrate  at  maturity:  radical  leaves  lanceolate,  on  rather 
blender  petioles,  2  to  5  inches  long,  entire  or  irregularly  serrate, 
abruptly  acute;  cauline  spatulate,  sessile  by  an  auriculate-clasping 
base:  stem  (mrted  at  the  middle  or  toward  the  base  into  numerous 
slender  suberect  branches  bearing  numerous  racemosely  disposed, 
small  heads :  involucres  campanulate,  i  inch  high ;  bracts  imbri- 
cated loosely  in  about  3  series,  linear,  or  oblong- linear,  the  green- 
herbaceous  erect  tips  pungently  acute:  rays  12  to  18,  small,  light 
yellow. 

Along  the  HumlM)ldt  Kiver,  at  Palisade,  Nevada,  24th  of  July, 
1893.  S|>ecies  much  resembling  a  Solidago;  the  small  heads  not 
rarely  numbering  as  many  as  seventy-five  on  a  single  stem. 

Pyrroeoma  subvifoosa. 

Stems  not  rigid,  14  to  20  inches  high,  only  slightly  decuml>ent: 
leaves,  upper  part  of  stem,  and  the  inflorescence  gland ular-piiberu- 
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lent  sud  re^uous-viacid  :  leane  not  in  the  le«st  degree  ooriKeoiu; 
radical  6  or  H  iuches  long,  lauveolate  or  linear- lanceolate,  very 
acute,  italieutly  and  abarpl}'  eerrate-tootbed ;  the  searile  caiiline  ouee 
more  strongly  toothed  and  the  teeth  ipreading :  beads  only  3  to  5, 
coryiiiboee  at  summit  of  the  stem:  iavoloeree  broadly  beniiB|dieric&l, 
1  to  }  inch  broad ;  bracts  linear-lanceolate,  acute,  in  about  3  not 
very  unequal  series,  herbaceous  almoet  thnnighotit  except  the  inner- 
nioet :  rays  30  or  more,  sbowy. 

Near  the  Humboldt  Wells,  in  eastern  Nevada,   26th  of  July, 
1893.     To  he  cumpared  only  with  P.   latuxolata,   from  which  it  dif- 
fers most  notably  in  the  membranaceous  texture  of  the  whole  plant 
as  well  as  in  the  fine  close  glandular  iudumeut. 
Attar  mllitarii. 

Rigidly  erect,  1  to  IJ  feet  high,  equably  leafy  aud  simple  up  tu 
the  somewhat  fastigialely  corymbose  panicle:  leaves  2  or  8  inches 
long,  RcabrouH-puberuknt  on  Ixith  faces,  and  with  ncabrous-ciliolate 
margins,  niidveiu  prominent,  lateral  nerves  none,  the  upper  cauline 
lanceolate,  very  ncute,  nincronate  by  the  excurretit  strong  midvein, 
lajiering  l«  a  narrow  half-claspiag  base,  entire  or  obscurely  serrate- 
t'>»thed:  involucre  turbinate,  the  oblonfT-Jiuear  obtnee  brads  Dumer 
uuf  and  much  imbricated,  green- herbaceous  along  the  midvein  and 
at  tip,  pubescent,  appressed;  rays  numeroiis,  pale-purplish:  acbenes 
sparsely  pubescent:  pappus  not  copious,  rather  fragile. 

A  well-marked  species  of  genuine  Atier,  but  not  intimately  related 
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Spreading,  bristly- ciliate,  otherwise  glabrous :  rajs  large,  rose- red  or 
purple :  achenes  sparsely  strigose;  pappus  firm. 

Id  wet  subalpiiie  meadows,  toward  the  limit  of  trees  on  Mt 
Keinier,  Washiiigton  ;  collected  by  the  writer,  21st  of  August,  1889; 
probably  not  rare  in  the  higher  Cascades,  and  possibly  forming  a 
part  of  the  confused  A.  foliacetis  var.  frofuieus  0/ Gray's  Syiioptical 
Floroj  but  very  distinct  from  the  type  of  that  variety,  which  belongs 
to  a  different  region. 

Altar  frondeuf. 
Aster foliaceus,  y^kX.frondtus  Gray,  8yn.  Fl.,  I,  Pfcrt  2,  p.  183,  in  part  only. 

Stems  stoutish,  decumbent,  1  to  2  feet  high,  green  and  nearly 
glabrous,  mostly  simple  up  to  the  summit  and  bearing  a  solitary  head, 
or  two  or  more  on  very  short  peduncles :  leaves  not  thin,  glabrous 
except  the  scabrous-ciliolate  margins,  entire;  radical  obovate-oblong, 
petiolate;  cauline  spatulate;  acutish,  2  to  4  inches  long,  auriculate- 
clasping :  heads  rather  more  than  \  inch  high,  twice  as  broad  : 
bracts  of  involucre  of  about  equal  length,  the  outer  ovoid  or  oblong 
and  amply  foliaceous ;  inner  more  spatulate,  but  herbaceous  almost 
throughout :   rays  \  inch  long,  light  blue  or  purplish. 

Plant  of  the  Rocky  Mountain  region  in  Colorado  and  Utah,  thence 
northwestward  to  the  borders  of  California  and  perhaps  Oregon;  in- 
habiting middle  altitudes;  its  habit  much  like  that  of  Solidago 
Party!  ( Aplopajfptis  Parn^i  Gray),  but  heads  few  or  solitary. 

Yftgnera  palleseens. 

Rather  slender,  horizontally  inclining  (not  erect),  2  or  3  feet  high, 
the  whole  plant  of  a  pale  glaucous- green,  but  not  glabrous:  leaves 
sessile,  ample,  ovate-elliptic,  obtusish,  or  with  abrupt  short  apicula- 
tion,  thin  and  widely  spreading,  4  to  6  inches  long,  nearly  glabrous 
above,  rather  stiffly  hirtellous  beneath  :  panicle  of  racemes  rather 
open,  4  to  6  inches  long:  flowers  white,  very  fragrant:  berries  deep 
cherry-red^ 

Species  inhabiting  higher  than  middle  elevations  of  the  California 
Sierra,  from  at  least  Fresno  Co.,  northward  :  very  unlike  the  stout 
erect  upright-leaved  bright  green  V,  ample^raulis  of  lower  altitudes, 
and  of  more  northerly  range,  to  which  it  has  been  referred. 

2.   Revision  of  Tropidocarpum. 

To  the  knowledge  of  this  very  noteworthy  genus  of  plants,  as  it 
was  pubUihed  by  Sir  William  Hooker  almost  sixty  years  since, 
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DotluDg  new  nae  contributed  uatil  within  the  last  decade.  It  wu, 
indeed,  as  recently  u  the  year  1888  that,  in  a  peculiar  district  of 
the  CalifurDian  territory,  I  discovered  a  very  clear,  new  apedei^ 
preeenting  fruit  characters  m>  precisely  coofornied  to  tbom  of  some 
capparids,  that  I  at  once  published  the  spedea  as  T.  capparuletim ; 
and  still  more  recently  a  third  species  has  been  detected  by  Dr. 
A.  Davidson,  in  southern  California,  and  published  by  him  under 
the  uncomplimentary  name  of  T.  dfibiuvi. 

On  my  return  from  Europe  a  year  ago,  having  seen  and  carefully 
examined  not  only  Hooker's  type  specimens,  hut  also  other  valuable 
and  instructive  materials  at  Kew,  I  was  ready  lo  give,  and  had 
hoped  to  have  written  before  this,  what  is  still  much  needed,  a 
critical  revision  of  the  species. 

This  generic  type  is  alb^ether  Califomian,  none  of  the  species 
ranging  eastward  beyond  the  western  foothills  of  the  8ierra  Nevada, 
or  extending  northward  beyond  the  valley  of  the  upper  Sacra- 
mento ;  though  to  the  southward  one  has  been  found  as  &r  b^ond 
the  State  boundary  as  San  Quentiu  on  the  peninsula  of  Lower 
California. 

From  almoHt  all  known  cruciferous  plants,  and  from  all  other 
American  crucifene,  these  differ  notably,  and  very  constantly,  in 
their  leafy,  or  at  least  leafy-bracted  inflorescence;  a  character 
which  they  have  in  common  with  all  capparids;  and,  if  the  re- 
markable T.  eapparideum,  with  its  ample  bladdery  and  wholly  par- 
titioiileas  nod.  iiehi.°ciiig  from    the  apex  riither  tlia 
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T.  graeile  Hook.,  Ic,  t.  48;  Torr.  and  Gray.  Fl.,  1,04;  Greene,  Fl.Fr.,  278,  and 
Man.,  27. 

Pod  1  to  1  i  iDches  long,  lauce-linear  to  linear,  strongly  obcom- 
preased  throughout,  the  cross-section  nearly  or  quite  linear;  par- 
tition extremely  narrow,  hut  apparently  never  wanting;  seeds  in 
one  row,  filling  each  narrow  keel- like  valve,  in  outline  somewhat 
quadrately  oblong,  black. 

T.  maeroearpam  Hook,  and  Harv.  in  Herb.  Kew.  **  ?  T.  dudium'*  Bobinaon, 
in  Gray,  Syn.  Fl.,  1, 141,  ex  desor.,  but  not  as  to  Davidson's  tyi>e.  T.  gra- 
die,  yar.  scabriusculum^ Greene.  Fl.  Fr.,  278,  and  Man.,  27,  partly,  bnt not 
T.  scabriu scutum  Hook. 

Pod  li  to  3  inches  long,  narrowly  linear  (often  little  more  than 
\  line  wide),  very  flatly  oboompressed  throughout,  or  occasionally 
the  lower  t  or  i  as  flatly  compressed  laterally,  this  part  destitute 
of  partition,  but  the  upper  division  obviously  partitioned :  ripe  seeds 
unknown. 

T.  dnbium  Davidson.  Eryth..  IJ,  180. 

Pod  i  to  H  inches  long,  lance- linear,  1  line  wide,  the  cross-sec- 
tion distinctly  and  rather  sharply  rhombic,  either  1 -celled  through- 
out, or  the  upper  i  or  \  oboompressed  and  partitioned :  seeds  half 
as  large  as  in  T,  grcunle,  dark  brown,  obovoid. 

T.  eapparidevLm  Greene,  Pitt ,  1, 217 ;  Fl.  Fr.,  278  ;  Man.,  27 ;  probably  •*  f  T.  cap- 
Parideum,**  Robinson.  1.  c. 

Pod  oblong,  or  linear-oblong,  about  }  inch  long,  slightly  oboom- 
pressed, the  cross-section  elliptic-oblong,  partition  wholly  wanting ; 
valves  4,  but  two  narrower  than  the  others  and  more  persistent : 
seeds  in  4  rows. 

The  first  of  the  above  species  is  the  most  variable  one,  being 
usually  erect  and  simple,  with  little  pubescence,  the  pods  without 
any.  In  a  more  freely  branching  state,  with  abundant  rather 
harsh  pubescence,  it  is  T,  scabriiisculum  Hook.,  though  not  what 
I  formerly  so  considered  ;  and  I  find  the  transition  from  typical 
T.  gracile  to  this  so  numerous,  and  the  distinction  so  slight,  that  I 
should  hardlv  concede  to  the  latter  even  varietal  rank. 

The  second  species,  T.  niacroearpum,  hitherto  unpublished,  is 
what  I  had  mistaken  for  T,  ^cahn.uscalum ;  and  it  was  at  Kew  that 
I  discovered  my  error,  where  I  found  this  very  distinct  species 
indicated  as  a  new  one,  in  the  handwriting  of  Harvey,  with  the 
above  name  assigned  it     Dr.  Davidson,  of  Los  Angeles,  included  it 
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in  his  T.  rfu&twn,  hnt  it  is  very  difTereat  from  the  type  of  that  specm 
in  its  pod. 

The  third  species.  Dr.  Daridsoo'e  T.  dvhivm,  as  to  the  typical 
plant,  is  an  excellent  one  by  the  sharply  rhombic  croos-fiection  of  the 
short  pod.  Tn  the  only  specimen  of  his  which  I  have  access  to,  there 
is  no  instance  of  that  twist  in  the  pod  which  he  assigns  to  the  speciee; 
whence  I  infer  that  he  has  included  in  it,  the  preceding  ;  bnt  the 
essential  character  of  that  is  its  extremely  long  and  narrow  very  flat 
pod. 

The  fourth  species,  T.  capparideum,  is  such  a  remarkable  con- 
necting link  between  two  or  three  distinct  natural  orders,  that 
herbarium  botanists  of  the  old  school  would  naturally  nit  more  at 
ease  if  such  a  plant  had  not  been  discovered.  It  has  invariably  a 
4-valved  pod  and  4  placeutie.  The  valves  separate  from  the 
placeutie  beginning  at  the  top,  just  as  in  thecapparids;  and  when  all 
four  of  the  valves  have  fallen  away,  the  four  placMitie,  joined 
together  at  the  summit,  remain  in  place,  quite  as  in  certain  genera 
of  Papaveraceie.  The  pods  are  constantly  devoid  of  every  trace  of  a 
partition,  and  there  is  not  the  least  suggestion  of  anything  anomalous 
about  the  plant.  In  its  locality  it  is  even  more  abundant  than  any 
other  species,  and  less  disposed  to  vary  than  is  the  typical  species  t^ 
the  genus.  The  statement  in  the  Synoptical  Flora,  p.  141,  as  to  the 
capsules,  "  commonly  containing  a  small  capsule-like  structure  at 
base,"  it  is  based  on  a  single  instance.  Dr.  Robinson's  imagination 
would  spem  to  hsve  lei!  hirli  to  auPt^  that  tVis  malfornial'ion  may  be 
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HOnS  OH  THE  8TT7DT  OF  THB  C&088-FXBTILIZATI0H  OF  FLOWERS 

BT  IK8ECT8. 

]{Y    I1>A    A.    KKLLEK. 

Que  of  the  most  remarkable  discoveries  iu  plaut  physiology  was 
certainly  that  of  the  cross- fertilization  of  plants  by  the  aid  of  insect 
visitors.  That  this  discovery,  made  toward  the  end  of  the  last 
century,  was  founded  upon  actual  fact  has  l)een  verified  by  almost 
every  one  who  has  become  interested  in  this  most  remarkable 
phenomenon.  Apparent  em  it  is  in  many  cases,  in  more  instances, 
cross-fertilization  by  means  of  insects  is  simply  a  conjecture.  There 
is  no  more  fruitful  source  of  error,  perhaps,  in  the  experience  of  all 
scientific  knowledge  than  a  sudden  brilliant  discovery,  which  is 
founded  up^ni  careful  observations  in  a  limited  number  of  cases,  and 
the  wholesale  application  of  its  results  without  the  exercise  of  suf- 
ficient caution.  Again  and  again,  the  organic  world  has  been  shown 
to  be  so  complex  that  no  one  simple  formula  can  he  found  to  express 
adequately  the  exact  situation  in  each  of  a  great  variety  of  cases. 
Experience  is  constantly  showing  that  each  particular  case  must  be 
carefully  studied  by  itself  l>efore  we  C4in  with  any  degree  of  certainty 
gain  a  thorough  understanding  of  any  general  phenomenon  in  plant 
or  animal  life. 

In  my  attempts  to  obtain  an  imjmrtial  view  of  the  subject  of  cross- 
fertilization,  so  far  as  the  actual  observations  made  in  this  field  up  to 
the  present  day  will  permit,  I  was  struck  with  a  number  of  curious 
&ct8  in  connection  with  the  development  of  our  knowledge  in  this 
direction.  I  must,  however,  apologize  for  the  rather  meagre  pre- 
sentation of  the  subject.  I  have  had  neither  the  time  nor  the  op- 
portunity to  acquaint  myself  thoroughly  with  its  entire  literature, 
and  the  original  observations  which  I  have  made  in  this  line  are 
limited  in  number. 

Conrad  Sprengel,  as  we  all  know,  discovered  ''The  Secret  of 
Nature  Revealed  in  the  Formation  and  Fertilization  of  Flowers." 
Over  one  hundred  years  have  passed  since  this  was  recorded,  and 
yet  the  plant  world  offers  in  this  respect  one  puzzle  after  another. 
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lustead  of  h&ving  exhauHted  the  study  of  the  lubject  by  tbia  time,  it 
seeme  to  be  giuuiag  ia  interest. 

Naturally  enough,  it  was  not  the  tendency  of  sdentiBU  to  tiy  to 
disprove  what  was  evidently  true  from  the  obMrvaUoni  uf  Spreugel, 
but  rather  to  develop  more  fully  our  knowledge  of  cnMS-ferdlizslioii. 
I  need  only  refer  to  the  &mous  work  of  Darwio,  to  tbat  of  the 
well-known  German  botanists,  Hildebrand,  H.  MiiUer,  Kemer,  and 
to  that  of  the  many  close  observers  of  our  own  day. 

The  fact  that  cross-fertilization  is  of  utmost  value  ta  the  individual 
species  has  been  emphasized  by  Darwin.  In  fact,  this  great  dis- 
coverer contends  repeatedly  that  pollen  applied  to  the  [ustil  vf 
the  same  flower  is  a  positive  injuFy  to  the  species.  It  is  curious 
to  note  how  this  idea  has  influenced  the  authors  of  botanical 
text-books.  As  one  instance  in  many,  I  need  only  refer  to  Gray's 
Structural  Botany.  To  the  rather  long  chapter  devoted  to  the 
description  of  the  adaptation  of  flowers  to  insure  intercrossing,  a  few 
paragraphs  are  added  in  which  the  writer,  it  seems  to  me  ratber 
unwillingly,  admits  that  there  are  also  special  adaptations  to  insure 
close  fertilization,  in  fact,  that  there  are  cases  which  positively  ex- 
clude all  chances  of  a  cross.  Of  cleietogamoua  flowers.  Gray  says: 
"Here  the  inteution  and  the  accomplishment  of  self-fertjlizatiou  are 
unmistakable.  This  peculiar  dimorphism  consists  in  the  productiou 
of  very  small  or  inconspicuous  and  closed  flowers,  necessarily  self- 
fertilized  and  fully  fertile  iu  addition  to  ordinary,  coDSpicuous,  and 
.1^  fertile,  thougli  perfect  flowers.'"     Helhen  continues:    "II 
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no  species  is  altogether  cleistogamous,  taken  as  a  premise,  the  follow- 
ing conclusion  is  drawn :  ''Thus,  cleistogamj,  with  all  its  special  ad- 
vantage, testifies  to  the  value  of  intercrossing/'  The  same  bias, 
looking  favorably  upon  cross- fertilization,  may  be  observed  in  most 
writers  on  the  subject.  The  prevailing  impression  seems  to  be  that 
close  fertilization  is,  as  a  rule,  only  resorted  to  when  all  the  chances 
for  cross-fertilization  are  at  an  end. 

It  appears  that  the  problem  permits  of  a  wholly  difierent  solution. 
Among  the  few  wnters  who  admit  this,  there  is  perhaps  none  who 
speaks  with  as  much  decision  and  who  adduces  as  many  facts  to 
prove  his  assertions  as  does  Mr.  Meehan.  In  his  interesting  paper, 
entitled  "Are  Insects  any  Material  Aid  to  Plants  in  Fertilization" — 
the  conclusions  are  as  follows : — 

First :  The  great  bulk  of  colored  flowering  plants  are  self- 
fertilizers. 

Secondly  :    Only  to  a  limited  extent  do  insects  aid  fertilization. 

Thirdly :  Self-fertilizers  are  every  way  as  healthy  and  vigorous, 
and  immensely  more  productive  than  those  dependent  on  insect  aid. 

Fourthly:  That  where  plants  are  so  dependent,  they  are  the  worse 
fitted  to  engage  in  the  struggle  for  life,  the  great  underlying  principle 
in  natural  selection. 

These  views  are  directly  opposed  to  the  impre&sion  one  would  natu- 
rally receive  from  text- books  on  botany.  It  is  evident  that  it  is  of 
the  utmost  importance  to  study  the  significance  and,  if  possible,  the 
cause  of  each  of  the  various  factors  with  which  we  have  to  deal  as 
pointing  either  towards  cross-  or  towards  close-fertilization.  As 
already  suggested,  it  is  always  a  critical  matter  to  generalize  where 
thousands  of  species  are  concerned  which  have  developed  under  a 
variety  of  circumstances. 

Let  us  now  consider  the  chief  adaptations  which  point  towards 
cross-fertilization : — 

I.  Distinct  sexes. 

II.  Specially  adapted  or  conspicuous  corolla. 

III.  Peculiar  position  of  stamens  and  pistils. 

IV.  Difference  in  the  time  of  maturity  of  stamens  and  pistils. 

I.  Distinct  sexM,  The  male  and  female  flowers  being  separated 
it  IB  a  matter  of  necessity  that  the  pollen  of  one  flower  finds  its  way 
to  the  stigma  of  another  flower.     From  a  teleological  point  of  view 
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the  iDtenUon  is  clearly  shown.  We  canoot,  however,  apekk  with 
oertainty  of  croas-fertilization  even  io  all  these  cases,  except  ia  wholly 
dicedous  plants,  at  least  not  in  Darwin's  understanding  of  the  term, 
which  is,  that  "  cross-fertilization  always  means  a  cress  between  dir 
tiiict  plants  raised  from  seeds."  We  must,  therefore,  be  careful  not 
to  include  too  hastily  in  this  category  moniBciouB  plants,. where  the  male 
and  female  organs  are  borne  on  distinct  flowers  but  on  th*  tame  pttniL 
II.  A  spednUy  adapted  nr  emuqncuovt  corolla.  It  is  these  showy, 
irregular  or  peculiarly  shaped  mroIlB8  that  insects  may  readily  be 
observed  to  visit.  The  questions  which  here  arise  are  numerous. 
The  first  one  to  present  itself  b  this :  Has  the  corolla  been  developed 
for  the  purpose  of  attracting  insects,  and  is  it  the  proof  which  uature 
gives  us  that  cross-fertilization  is  a  necessity  or  that  it  is  at  least 
favorable  to  the  preservation  of  the  species?  This  seems  to  have 
l>eeii  definitely  answered  in  the  affirmative.  The  number  of  cases 
where  the  insect  has  actually  been  seen  to  transport  the  pollen  firom 
one  plant  to  another,  however,  are  few,  compared  with  the  great 
uumber  of  specdee  whose  flowers  would  oome  under  this  bead.  In 
this  connection  it  must  be  remembered  how  very  often  the  inaecd  ii 
simply  a  robber.  This  past  summer  I  observed,  e.  g.,  a  very  large 
patch  of  Oerardia  pedieularia,  the  flowem  almost  all  being  pierced  at 
the  base  of  the  corolla  by  bees  perching  on  the  outside  and  uever 
touching  stamens  or  pistil.  Now,  wherever  it  is  more  ocmveBient 
for  the  intiect  to  reach  the  desired  substance  without  boring  a  hole  it 
[I  l>enefacti>r.  even  if  il  simply  takes  from  the 
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**  Bees  alight  sometimes  on  the  corolla,  touching  styles  and  stamens, 
cnighing  them  all  up  together  with  the  styles,  and  probably  causing 
self-  as  much  as  cross-fertilization.'"  This  in  spite  of  the  fact  that 
the  flower  of  this  plant  is  to  all  ap))earance  well  adapted  to  secure 
croB»-fiBrtilization.  I  should  not  l>e  surpriseii  if,  sooner  or  later,  upon 
dose  examination,  it  would  l)e  found  that  in  many  cases  where  this 
adaptation  to  insects  seems  so  perfect,  the  insect  visitors  aid  in  secur- 
ing self-fertilization,  as  these  observations  seem  to  indicate. 

III.  Peculiar  position  of  stmnenji  and  pistils.  In  the  preceding 
paragraph  I  have  already  briefly  referred  to  the  flowers  of  Kahnia 
latifolia,  perliaps  the  best  illustration  of  such  an  arrangement.  The 
wheel-shaped  corolla,  with  the  ten  pockets  in  which  the  anthers  are 
held,  is  sufficiently  familiar  to  require  no  further  description. 
Stamens  and  pistil  mature  at  the  same  time.  The  anthers  are  held 
in  the  pockets  of  the  corolla ;  when  visited  by  insects  they  are  set 
free  and  the  pollen  is  thrown  with  considerable  force  from  the  anther 
sacB  through  the  orifices.  As  I  have  remarked  before  I  have 
observed  repeatedly  that  pollen  was  thrown  upon  the  stigma  of  the 
same  flower.  Careful  observations  should  decide  the  question,  how 
far  in  such  cases,  where  there  is  such  a  |)eculiar  arrangement  in  the 
position  of  stamens  and  pistils  in  regard  to  each  other,  close  fertiliza- 
tion is  possible. 

ESven  should  it.be  impossible  in  any  case  that  autogamy,  or  cIokc 
fertilization,  is  effected,  it  must  be  rememl)ered  that  whenever  a  plant 
bears  many,  or  clusters  of  flowers,  the  chances  of  cross-fertilization  are 
reduced.  Insects  in  such  cases  may  visit  many  flowers  of  the  same 
plant,  but  this  is  not  cross-fertilization  in  Darwin's  sense  of  the  term. 

IV.  Dichogamy  or  differen4^  in  the  time  of  maturity  of  stamens 
and  pistils.  This  appears  to  me  the  most  suggestive  and  interesting 
phase  of  this  intricate  problem.  From  a  teleological  point  of  vie\v» 
t.  e.y  if  we  look  for  a  purpose,  we  must  agree  with  Darwin  and  his 
followers  that  this  is  one  of  the  most  remarkable  adaptations  favor- 
ing cross-fertilization.  Modern  science  insists,  however,  that  we 
must  use  inductive  methods,  and  it  is  the  tendency  of  the  present  day 
to  search  rather  for  the  cau.ses  than  for  an  underlying  purpose.  If, 
on  the  one  hand,  we  affirm  that  every  organ  is  modified  to  serve  some 
particular  use,  we  cannot  believe,  on  the  other  hand,  that  such  modifi- 
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cadons  are  directly  due  to  exteni&l  factara  over  which  the  pUot 
ha«  no  coutrol.  I  am  aware  that  the  principle  of  natural  aelectiiKi 
may  find  its  application  in  the  most  subtle  caaea  ;  at  the  aame  time 
it  requires,  in  this  particular  iuBtauce,  a  considerable  strain  to  make 
it  fit  In  reference  to  dichogamy  Mr.  Meehan  says  positiyely  that 
the  difference  between  the  time  of  maturity  of  stamen  and  pistil  is 
caused  by  varying  degrees  of  temperature  and  that  dicht^my  hac 
its  origin  in  this  circumstance,  "that  whatever  its  significance,  it 
arises  from  uo  effort  Innate  to  the  plant  it«elf,  hut  from  an  outside 
force  that  can  have  but  little  interest  in  croBs-fertilizatioa."*  It  is 
peculiarly  characteristic  of  the  preseut  day  to  seek  for  the  effect  of 
external  conditions  and  to  experiment  with  the  modifications  that  can 
be  brought  atwut  by  changing  tbese.  For  exafnple,  Prof.  Goebel  says 
in  reference  to  clelatogamic  Howers,  "  We  do  not  yet  know  the  condi- 
tions necessary  for  the  production  of  cleistogamic  flowers,  but  it  may 
be  assumed  even  now  that  this  pro<luction  is  influenced  by  external 
factors  wherever  a  plant  has  the  power  to  produce  such  flowers."*  He 
then  cites  experiments  made  with  ImjiiUifnt  fulva,  where  cleistogamic 
flowers  are  the  result  of  poor  nutrition.  Accordingly,  it  appears  at 
least  possible  that  experiments  might  give  similar  results  in  reference 
to  dichogamy. 

Attention  has  ofteu  Iweu  called  to  the  fact  tbat  in  plants  espe- 
cially adapted  to  insure  cross- tertilizat ion,  there  .exists  in  almo#l 
every  case  a  poHsibility  of  self-fertilization.  The  above  statemenls 
I  to  Jit-'hoganiy,  if  of  siiy  value,  point  to  a  liitlereut  c 
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localities  and  at  differeut  times  of  the  year  as  possible,  since  there  is 
no  doubt  there  are  great  variations  possible  in  the  fertilization  of 
flowers  in  the  same  species  caused  by  different  conditions  of  heat, 
moisture,  etc. 

If  autogamy  should  in  any  case  prove  the  rule  we  must  regard 
fertilization  by  aid  of  an  insect  as  an  exception,  not  to  call  it  an 
accident  Dichogamy  probably  is  then  in  a  measure  due  to  exter- 
nal conditions.  If  this  is  true  it  is  simply  the  result  of  a  ''  lagging 
behind  "  in  the  ripening  time  of  either  stamens  or  pistils,  and  the 
final  autogamy  is  the  result  of  a  subsequent  '*  catching-up ''  in  this 
respect  This  is,  as  I  have  said  before,  probably  4he  most  interest- 
ing side  of  the  question,  and  the  one  which  will  no  doubt  prove  the 
most  satisfactory  for  experimental  investigation. 

In  conclusion  I  desire  to  make  the  following  suggestions : — 

First: — It  is  evident  that  the  study  of  the  phenomenon  of  cross- 
fertilization  of  flowers  by  means  of  insects  is  still  a  profitable  field 
for  observation  and  discovery. 

Second: — The  effect  of  external  conditions  in  reference  to  dich- 
ogamy should  be  the  subject  of  critical  experiments. 

Third: — Teleological  explanations  should  be  avoided  as  much 
as  possible,  here  as  elsewhere,  according  to  the  spirit  of  modern  in- 
vestigation. 

FinaUy: — The  relative  number  of  cases  of  cross-  and  close -fertiliza- 
tion should  be  compared,  and  it  should  be  determined  if  cross-fertiliz- 
ation actually  takes  place  in  all  cases  where  this  is  assumed. 
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Tb«  foliowiug  uinus)  nporta  were  r«wl  uid  refBrrfld  to  the  Pub- 
lication Committee  :— 

REPORT  OF  THE  RECORDING  SECRETARY. 

The  meetings  of  the  Academy  have  been  held  during  the  year 
without  any  intermisgion,  a  quornra  being  always  preeent  even  du- 
ring the  midsnmnier  months.  The  average  attendance  haa  beeri 
thirty-three.  Tlie  verhal  comninnications  have  been  of  intereel 
and  have  freqnentiv  l)ee)i  Iblluwed  liv  animated  discustdnn.  The 
speakers  have  heen  Mesara.  Goldsmith,  Rand,  Woolman,  Ryder, 
Ives,  Woodbury,  Boyer,  Holman,  Rex,  Morxell,  Morris,  Dixon, 
Ijeoiiard.  Daland,  Ahhott,  Allen,  I'ilshrv,  Parvin,  Ball,  Hopkinn, 
Vaiix,  Calvert,  Oberholtzer,  Horn,  McCook,  Keely.  Skinner,  Fool«', 
Miller,  Lyman,  WilU-os,  Cope,  Meri-er,  Heilprin,  Smock,  Sommer- 
ville,  Brinton,  Schnnio  and  Miss  Waller.  Several  of  the  mo«t 
important  of  these  comniuuicationK  have  l>een  reported  by  their 
authors  for  publication  in  the  I'roefedingii. 

Since  the  last  report  608  pages  nf  the  h-oceedutgt,  illustrated  l>y 
eighteen  plates,  have  been  issued,  together  with  114  pages  and  sevpii 
plates  of  the  Jounuil.  l1H18titntin^'  Vol.  IX,  Part  4.  The  text 
of  the  memoir  by  the  lute  Andrew  .^.  Parker  on  the  Priinat«  biaiii 
hai>  been  printed  and  will  \>e  is8nc<l  iis  the  third  part  of  Vol.  X  of 
soon  !«  the  plates  <;hii  he  prepared. 
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Harris  1,  J.  B.  Ellis  1,  J.  B.  Ellis  and  B.  M.  Everhart  1,  William 
Kennedy  1,  D.  D.  Baldwin  1,  Henry  Sutor  and  H.  M.  Gwatkin  1, 
Arnold  E.  Ortmann  1,  Emma  Walter  1,  Charles  Morris  1,  W.  B. 
Scott  1,  Ida  A.  Keller  1,  Thomas  Meehan  1,  D.  W.  Coquillet  1, 
J.  Percy  Moore  1,  Warren  M.  Foote  1,  Edwin  Chapin  Btarks  1, 
Gerard  Fowke  1,  Edw.  J.  Nolan  1,  T.  D.  A.  Cockerell  1,  Theo. 
Holm  1.  Thirty- four  of  these  have  been  printed  in  the  Proceedings^ 
two  others  have  been  accepted  for  publication,  and  the  remaining 
three,  those  by  Mr.  Moore,  will  form  a  portion  of  Part  4,  Vol.  X 
of  the  Journal, 

Twenty-three  members  and  three  correspondents  have  been 
elected.  The  deaths  of  fourteen  members  and  of  twelve  correspon- 
dents have  been  announced ;  the  resignations  of  four  members, 
Messrs.  R.  W.  Ryerss,  B.  Alex.  Randall,  Mayland  Cuthbert  and 
H.  N.  Rittenhouse,  have  been  accepted,  and  ten  names  have  been 
stricken  from  the  roll  in  consequence  of  non-payment  of  dues.  It 
will  thus  be  seen  that  the  elections  have  not  been  sufficient  to  counter- 
balance the  losses  and  that  the  number  of  members  on  the  roll  is  less 
than  at  the  close  of  the  year  1894.  In  another  and  more  impor- 
tant respect  the  past  year  has  not  been  a  prosperous  one  for  the 
Academy,  because  of  the  loss  of  five  of  its  most  active  members  at 
short  intervals.  Reference  is  made  to  the  deaths  of  J.  B.  Brinton, 
M.D.,  Geo.  A.  Rex,  M.D.,  John  H.  Redfield,  W.  S.  W.  Rusch- 
enberger,  M.D.  and  John  A.  Ryder.  The  benefits  conferred  by  these 
in  their  several  ways  on  the  society  have  been  recorded  by  grateful 
resolutions  and  memoirs  in  the  pages  of  the  Proceedings, 

The  most  important  administrative  event  of  the  year  was  the 
signing,  June  18th,  of  the  revised  articles  of  agreement  between 
the  Academy  and  the  American  Entomological  Society,  by  which  it  is 
hoped  harmonious  cooperation  iu  scientific  work  has  been  perma- 
nently secured. 

The  formation  of  an  Anthropological  Section  was  duly  authorized 
April  30th,  and  the  work  accomplished  during  the  ensuing  months  has 
proven  the  desirability  of  such  a  bond  of  union  among  those 
interested  in  that  department  of  science. 

Mr.  Henry  A.  Pilsbry  was  elected  to  the  Professorship  iu  the  De- 
partment of  MoUusca ;  and  Prof.  Heilprin  having  resigned  the  Chair 
of  Invertebrate  Paleontology  was  immediately  appointed  by  the 

Council  to  that  of  Geology. 
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The  deaths  of  the  active  memberB  before  alluded  to,  left  several 
vacandes  id  the  Council  and  Committees.  Dr.  Brinton  wae  suc- 
ceeded in  the  Council  h^  Mr.  Cbas.  P.  I'erot;  Dr.  Rex  by  the  Hon. 
John  Cadwalader ;  Mr.  Redfield  by  Dr.  HarriBOii  Allen,  while  Mr. 
Henry  A.  Pilabry  was  elected  to  succeed  Dr.  Ruschenberger  as 
Curator. 

The  Committee  on  the  Haydeu  Memorial  Award  has  this  year 
reported  in  favor  of  conferring  the  medal  and  balance  of  the  interest 
of  the  fund  on  Prof  Karl  Alfred  von  Zittel  of  Munich,  in  recogni- 
tion of  his  distinguished  services  to  paleon  to  logical  science. 

The  lecture  room  and  hall  of  the  Academy  have,  as  heretofore, 
been  used  for  meetings  and  lectures  hy  several  scientific  societies, 
including  the  Geographical  Club,  the  Botanical  Cluh,  the  Delaware 
Valley  Oruithological  Club,  the  Mineralt^ists'  Club,  Wood's  Holl 
Biolo)pcal  Association  and  the  Odonti^raphic  Society. 

All  of  which  is  reepectfuUy  submitted. 

Edw.  J,  Nolan, 

Recording  Seerelary. 


REPORT  OF  THE  CORRESPONDING  SECRETARY. 
The  Corresponding  Secretary  respectfully  reports  that  during  the 
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library    and    eighty-four    of   gifts    to    the    museum    have    been 
forwarded. 

Respectfully  submitted, 

Benj.  Sharp, 
Corresponding  Secretary. 


REPORT  OF  THE  LIBRARIAN. 

The  past  year  has  been  a  most  prosperous  one  for  the  library  of 
the  Academy.  The  entire  additions  amount  to  10,389.  Of  these 
6,082  are  volumes,  4,111  pamphlets  and  parts  of  periodicals,  and  10 
maps,  photographs,  etc. 

Nearly  one-half  of  these  accessions  form  the  James  Aitken  Meigs 
Library,  bequeathed  to  the  Academy,  together  with  an  important 
pecuniary  legacy,  by  John  G.  Meigs,  the  father  of  Dr.  J.  A.  Meigs. 
There  are  many  works  in  the  collection  which  duplicate  those 
already  in  the  library  of  the  Academy.  These  have  not  yet  been 
separated  from  the  other  volumes.  The  total  of  accessions  also 
includes  217  duplicates  and  miscellaneous  works  received  from 
Mr.  Meehan,  in  addition  to  182  volumes  included  in  the  statement 
given  below. 

The  current  growth  of  the  library,  excluding  the  Meigs'  bequest 
and  the  duplicates  above  alluded  to,  depended  on  the  following 
sources  of  supply  :  — 


Societies, 2,462 

I.  V.  Williamson  Fund,  .   .1,090 
Editors, 930 


U.  8.  Treasury  Dep.,  ...         5 
Geological  Survey  of  New 
Jersey, 5 


Authors, 187  I   Geological  Survey  of  Canada,       5 

Thomas  Meehan, 176  ;   Geological  and   Nat.  Hist. 


I 


Charles  P.  Perot, 32  i  Survey  of  Minnesota,  .   .  4 

U.  S.  Dept.  of  Agriculture,  .  29  1    U.  S.  War  Dept., 4 

U.  S.  Dept.  of  the  Interior,  .  28  ,  Geological  Survey  of  India,  4 

Wilson  Fund, 18  i  Geological    Survey  of  Ala- 


U.  S.  Dept.  of  State,  .....   12 
General  Appropriation,   .   .       12 


bama, 3 

William  J.  Fox, 3 


Geological  Survey  of  Russia,      11  ;    U.  S.  Commissioners  of  Fish 


Tennessee  State  Board  of 
Health, 11 

Ministry  of  Public  Works, 
France, 10 


and  Fisheries, 3 

Illinois  State  Board  of  Agri- 
culture,    :» 

Smithsonian    Institution,  .  3 
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Bureau  of  Ethoologjp,  U.  S. 

Dept.  Interior,    .   . 
BenthamTrUHteee,KewOar- 

H.  A.Pllisbry 

California  Btate  Mining  Bu- 
reau,     

Philip  P.  Calvert, 

Jowa  Agricultural  College,  . 

Iowa  Qeologica]  Survey,  .    . 

British    GovetDmeut,  .   . 

Dept.  of  Mluee,  New  South 
Walee, 

IforweglBche  Commlseluu 
der  EuropiilBchen  Urad- 
mesaung, 

Comlelon  OeolOgica  de  Mex- 
ico,    

Britiah    Museum, 


U.  6.  Coast  and  O«odetic 
8ur\-ey, 

U.  8.  DepL  of  Labor,  .   .  . 

Massachueetts  OommlBsloo- 
ers  of  Inland  Fisheriee, . 

Dept.  of  Mines,  Nova  Sootia, 

J.  G.  Whit«man, 

Uuatemalan  Government, . 

llilaulB  State  Bureau  of  La- 

C,  W.  BuBchenbeiger,  .  .  . 
Natural  History  Survey  of 

Illinois, 

Indiau  Museum  Trustees, . 

H.  T.  Broadhuiat, 

J.  Percy  Moore, 

B.  B.  Valentine 

Kentucky       Inspector      of 

Minee, 

Manchester  Museum,  .   .   . 


The  additions  to  the  lilirary  thus  credited  were  aseignod  to  tbe 


several  departnieDta  as  fullowg:- 

Journals,   ....  ... 

Botany 

Geol(«y, 

General  Natural  History,  . 


Voyages  and  Traveli 


Anthropology,     ......  IS 

Physical  Science, IS 

Mineralog}-, 14 

Encyclopedias IS 

Helmiuthology 12 

lebthyoJogj, 10 
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Physical  Scieuce, 70 

Geology, 40 

Botany, 32 

Useful   Arts, 28 

Chemistry, 18 

Bibliography, 8 


Entomology, 7 

Mammalogy, 6 

Mineralogy, 4 

Conehology, 2 

Miscellaneous, 18 


5,089 


It  will  thus  be  seen  that  an  important  section  of  the  library  is  not 
strictly  in  place  in  the  Academy,  and ,  as  has  been  already  stated,  when 
carefully  arranged  and  catalogued,  a  large  number  of  duplicates  will 
doubtless  be  found.  The  gift,  notwithstanding,  is  the  most  important 
the  library  has  received,  exclusively,  since  the  I.  V.  Williamson 
Library  Fund  came  into  the  possession  of  the  Academy,  and  a  brief 
account  of  the  legacy,  as  a  matter  of  permanent  record,  may  not  be 
out  of  place. 

Mr.  John  G.  Mek'.s  was  born  in  Philadelphia  in  1801.  He  was 
engaged  during  his  active  life  in  the  manufacture  and  sale  of  shoes, 
his  place  of  business  being  on  the  west  side  of  Fifth  Street  above 
Chestnut.  He  was  so  well  regarded  by  his  friends  and  customers, 
because  of  his  honorable  dealing,  as  to  have  acquired  the  enviable 
name  of  ^*  Honest  John  Meigs. ' '  By  strict  attention  to  his  work 
and  judicious  investments  in  real  estate,  he  laid  the  foundation  of  a 
fortune  which  enabled  him  later  to  retire  from  the  cares  of  business 
life.  While  not  himself  a  man  of  college  education,  he  was  fully 
aware  of  the  desirability  of  intellectual  training.  His  son,  James 
Aitken  Meigs,  was  therefore  encouraged  to  take  advantage  of  the 
public  school  system  of  education,  culminating  in  the  Boy's  Central 
High  School,  from  which  he  graduated  in  1848.  He  then  matricu- 
lated in  Jefferson  Medical  College,  from  which  he  obtained  his 
diploma  as  Doctor  of  Medicine  in  1851.  He  was  elected  a  member 
of  the  Academy  the  following  year,  and  was  immediately  placed 
under  those  influences  which  were  so  important  in  determining  his 
future  distinguished  career.  He  served  as  Librarian  from  August, 
1856,  until  May,  1859,  when  he  was  compelled  to  resign  the  office  in 
consequence  of  the  increase  of  his  professional  engagements. 

After  his  retirement  from  business,  Mr.  Meigs  and  the  Doctor  were 
much  more  intimately  associated  than  is  usually  the  case  even  with 
father  and  son.  The  mother  having  died  July  28th,  1870,  at  the 
age  of  Bitty  years,  the  two  men  kept  house  together,  during  the  latter 
years  of  their  lives  at  No.  1408  Spruce  Street,  where  they  accumu- 
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Ut«d  the  library  vhich  is  dow  id  the  poeeeaeion  of  the  Academj. 
NotwithataiidiDj^  the  old  geDtleman's  lack  of  literary  and  scieotific 
traiDiog,  there  was  a  sufficient  community  of  tastes  between  the  two 
to  establish  a  close  fellowship,  the  son's  pursuits  being  encouraged 
and  bis  successes  gloried  in  by  the  father.  The  premature  and  un- 
expected death  of  Dr.  Meigs  occurred  November  9th,  1879.  in  hia 
fiftieth  year. 

Appredative  biographical  notices  of  Dr.  Meigs  have  been  pulv 
lished  by  Dr.  H.  C.  Chapman  in  the  Transactions  of  the  College 
of  FbysicianB  of  Philadelphia,  3d  Ser.,  Vol.  V,  and  by  Dr.  George 
Hamilton  in  the  Transactions  of  the  Medical  Society  of  the  State  of 
Pennsylvania  for  1880,  so  that  it  is  not  necessary  todwell  further  on 
the  incidents  of  his  career.  The  character  of  the  library,  as  indicated 
by  the  classification  here  given,  is  sufficient  evidence  of  the  extraordi- 
nary catholicity  of  his  tastes. 

After  the  sad  bereavement,  his  father,  with  a  natural  desire  to 
remain  surrounded  by  objects  to  which  were  attAched  such  tender 
associations,  declined  to  part  with  either  books  or  instruments.  The 
latter  were  carefully  packed  away,  and  the  library  remained  just 
as  the  son  bad  left  it,  until  the  death  of  Mr.  Meigs. 

Early  in  1893  your  Librarian  was  informed  that  a  zealous  but 
indiscreet  member  of  another  society  had  assured  Mr.  Meigs  that 
the  Academy  not  only  did  not  desire  possession  of  the  library  but,  on 
account  of  ila  miscellaneous  character,  would  decline  to  receive  it 
t  oHered.      A  statement  of  tlie  utlerly 
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appropriate  sections  of  the  main  library,  if  the  gift  were  made  to  the 
Academy,  but  that  before  considering  farther  the  propriety  of  mak- 
ing such  gifl  or  bequest  he  must  be  assured  that  none  of  the  volumes 
would  be  parted  with  by  sale  or  otherwise,  but  that,  apart  from  the 
conceded  arrangement  of  the  scientific  works,  the  rest  of  the  collec- 
tion should  be  kept  together  permanently  as  the  Jamea  Aitken 
Meigs  Library.  This  condition  was  accepted  on  behalf  of  the 
Academy  by  your  Librarian  in  the  presence  of  Mr.  Meigs'  friend, 
Dr.  R  K.  Hinton,  and  his  housekeeper,  Miss  Lizzie  Rogers. 

A  few  days  later  the  will  was  made,  leaving  to  the  Academy  the 
books,  scientific  instruments  and  the  sum  of  $20,000,  one- half  of 
which  is  for  the  exclusive  benefit  of  the  library.  The  other  half  is 
left  without  restriction  or  condition  and  has  not  yet  been  specifically 
appropriated  by  the  Council.  Mr.  Meigs  died  May  10th,  1895,  and 
the  library  was  shortly  after  removed  to  the  Academy.  It  is  con- 
fidently believed  that  the  legacy  depended  on  the  agreement  made 
with  Mr.  Meigs  regarding  the  custodianship  of  the  library.  It  is 
therefore  held  to  be  incumbent  on  the  Academy  to  act  in  conformity 
with  this  understanding,  although  the  wording  of  the  will  grants  a 
greater  degree  of  liberty. 

The  scientific  portions  of  the  James  Aitken  Meigs  Library  have 
been  placed,  as  far  as  the  present  supply  of  case- room  will  permit, 
with  the  appropriate  sections  of  the  general  library,  the  volumes 
being  appropriately  labelled ;  while  the  works  on  literature,  philoso- 
phy, history,  religion,  etc.,  have  been  arranged  temporarily  in  the 
Council  room.  The  duplicates  will  ultimately  be  placed  in  the 
main  library,  when  the  Academy  will,  of  course,  be  at  liberty  to  dis- 
pose of  the  works  replaced  by  them. 

The  late  John  H.  Redfield,  as  a  farther  evidence  of  his  long- con- 
tinued interest  in  the  botanical  department  of  the  Academy,  directed 
by  will  the  sale  of  his  scientific  library  and  collections,  the  receipts 
to  be  invested  for  the  benefit  of  the  Botanical  Section.  The  books 
have  been  disposed  of  at  auction.  The  duplicates  included  in  the 
Meehan  gift  were  sold  at  the  same  time  by  direction  of  Mr.  Mee- 
han,  the  sum  realized  to  be  applied  to  the  same  object:  the  in- 
crease of  that  which,  by  resolution  of  the  Botanical  Section,  is  to  be 
known  as  the  John  H.  Kedfield  Fund. 

Through  the  foresight  of  the  Corresponding  Secretary  a  new 
section,  which  cannot  fail  to  be  of  importance  to  the  Department 
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of  IiiBtructJon,  has  been  ftdded  to  the  library  during  tbe  jeKt. 
It  ooDsutfl  of  a  collection  of  lantern  elidee,  for  the  purpose  of 
lecture  illuBtration.  Those  now  in  the  poBaewion  of  the  Academy 
have  been  derived  from  the  following  Bources :  John  G.  Meigs'  be- 
qneet  136,  Prof.  Alfred  Bickmore  100,  Dr.  BeDJamin  Sharp  45, 
Prof.  £.  D.  Cope  26,  Dr.  H.  Skinner  16,  and  Prof.  D.  G.  Elliot  4. 
The  collection  has  been  claaeitied  and  catalogued  bj  Dr.  Sharp  aod 
is  now  ready  for  use. 

Acknowledgment  is  again  due  Mr.  Wm.  J.  Fox  for  the  faithful 
and  intelUgeut  discharge  of  his  duties  as  asiistant  to  the  Librarian 
during  the  past  year. 

All  of  which  is  respectfully  submitted. 

Edward  J.  Nolan, 
Lihnrian. 


REPORT  OF  THE  CURATORS. 

The  Curators  report  that  the  various  colledjons  in  their  chaige 
are  in  a  still  more  satisfactory  state  of  preservatioo  than  at  the 
time  of  their  last  annual  report,  while  great  pn^reas  has  been 
made  during  the  year  in  the  rearrangement  and  catal<^;uing  of 
the  several  departments  and  many  valuable  additions  have  been 
received. 

Although  the  first  floor  ol'  the  new  mtiBeum   huilding  is  practi- 
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has  been  engaged  to  classify  and  label  the  Mexican  archieological 
specimens,  and  has  already  completed  a  portion  of  the  work.  Much 
additional  archseological  material  has  been  transferred  during  the 
year  to  the  new  building,  three  additional  cases  and  six  large 
tables  being  provided  for  its  reception. 

A  boiler  has  been  erected  in  the  engine-house  and  the  heating 
plant  of  the  new  building  is  thus  rendered  practically  complete. 

The  west  end  of  the  main  floor  of  the  old  museum  has  been 
separated  by  a  partition  of  glass  and  woodwork,  thus  forming  a  com- 
modious apartment  which  will  soon  be  occupied  by  the  Entomo- 
logical Section.  New  radiators  have  been  provided  for  heating  the 
same,  while  radiators  have  also  been  placed  in  the  rooms  formerly 
occupied  by  the  Wm.  S.  Vaux  Collections,  east  of  the  library  gallery. 

Early  in  the  year  the  entire  collection  of  bird  skins  was  removed 
from  the  cramped  quarters  in  the  library  and  cellar  and  placed  in 
the  southeast  room,  formerly  devoted  to  the  Wm.  8.  Vaux  Collections, 
which  now  forms  an  excellent  study  room  for  those  engaged  in  ornitho- 
logical investigation,  while  the  adjoining  room  has  been  used  as  a  gen- 
eral work  room  for  the  taxidermist  and  others  engaged  in  the  prepara- 
tion of  specimens.  The  northeast  room  on  the  same  floor  has  been 
devoted  to  the  use  of  the  artists  and  transient  workers.  The  basement 
of  the  new  building  has  also  been  fitted  up  for  the  use  of  the  taxi- 
dermist, and  all  the  larger  work  has  l>een  done  there.  The  transfer 
of  the  west  end  of  the  main  floor  of  the  old  museum  to  the  Entomo- 
logical Section  has  necessitated  considerable  rearrangement  of  cases, 
and  the  removal  of  the  osteological  collections  to  the  second  floor  of 
the  new  building,  while  the  mammal  and  fossil  cases  are  necessarily 
much  crowded.  This  condition  is,  however,  only  temporary,  and  as 
soon  as  cases  can  be  provided  the  entire  series  of  mammals  will  he 
transferred  to  the  new  building,  leaving  ample  room  for  the  display 
of  the  palseontological  collections. 

Rev.  Dr.  L.  T.  Chamberlain  has  generously  provided  a  second 
fine  case  for  the  Lea  Collection  of  Eocene  Fossils,  and  has  employed 
Prof.  G.  D.  Harris  during  the  year  to  make  a  careful  study  of  the 
•  original  Lea  type  collection,  with  the  result  that  the  whole  is  now 
entirely  rearranged  on  s|)ecially  printed  labels,  and  all  the  tyi)e 
specimens  carefully  designated. 

Mr.  C.  W.  Johnson  has  been  engaged,  also  by  the  Rev.  Dr. 
Chaml)erlain,  on   another  expedition  to  the  Eocene  formation  in 
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Louisiana  and  Texas  in  the  interest  of  th«  Lea  Collection,  and  bu 
brought  back  a  valuable  series  of  additions.  Dr.  Cbamberlain  hat 
also  had  a  handsome  wainscoting  erected  in  the  vestibule  of  th«  nev 
building,  above  which  are  to  be  placed  the  slabs  of  fossil  foot-priuts 
presented  by  the  late  Dr.  Isaac  Lea. 

Apurtfrom  the  preparation  and  arrangement  of  the  accessions,  the 
work  in  the  museum  during  the  year  has  lieen  mainly  coutined  to 
the  arran^ng  and  cataloguing  of  the  departments  of  Etbnolug)', 
Ornithology  and  Mineralogy. 

In  the  first  department,  the  entire  collection  of  human  crania  has 

*   been  consistently  numbered  and  carefully  checked  off  in  the  printed 

catalogue  of  the  Morton  Collection,  a  large  amount  of  uncatalogued 

material  systematically  entered,  and  the  whole  copied  into  the  new 

catalogue  and  brought  up  to  date. 

In  the  ornithological  collection,  over  4,000  spedmens  have  lieen 
worked  over  (m  the  plans  previously  outlined,  and  many  additional 
specimens  mounted.  AH  the  types  have  been  unmounted  and  placed 
in  air-tight  cases.  For  this  purpose,  one  lai^e  additional  tin  case 
has  been  provided,  and  twenty  large  packing  cases  have  been  pro- 
cured for  the  temporary  storage  of  duplicate  specimens  of  large  water 
birds.  Fuller  particulars  in  this  department  are  furnished  in  the 
report  of  the  Ornithological  Section. 

In  cataloguing  the  minerals  great  progress  has  been  made,  nearly 
4,000  specimens  have  been  entered  in  the  catalogue,  and  a  large 
portion  of  the  remainder  arranged  for  cataloguing. 
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One  of  the  most  important  accessions  of  the  year  is  a  series  of 
stpecimens  obtained  by  Dr.  Beuj.  Sharp  during  a  summer  expedi- 
tion on  board  the  U.  S.  Revenue  Cutter  **Bear."  These  collections, 
however,  have  just  been  received,  and  have  not  yet  been  studied  or 
prepared  for  presentation. 

Dr.  S.  G.  Dixon  and  Mr.  U.  C.  Mercer  obtained,  during  the 
year,  additional  collections  of  fossil  remains  from  the  Port  Kennedy 
limestone  cave.  These  have  been  properly  prepared,  presented 
and  added  to  the  valuable  series  obtained  last  year. 

During  May  and  June,  Mr.  S.  N.  Rhoads  made  a  journey  through 
the  State  of  Tennessee  in  the  interest  of  the  Academy,  and  obtained 
valuable  collections  of  the  reptiles,  birds,  mammals  and  mollusks  of 
this  interesting  region,  all  of  which  have  been  placed  in  the  museum, 
and  reported  upon  in  the  Proceedings  of  the  Academy. 

Other  valuable  accessions  during  the  year  have  been  a  collection 
of  Pennsylvania  and  New  Jersey  birds,  received  from  Samuel  N. 
Rhoads,  with  other  small  collections  of  birds  from  T.  H.  Mont- 
gomery, Jr.  and  A.  Sydney  Logan. 

The  Delaware  Valley  Ornithology  Club  has  continued  to  add 
liberally  to  its  interesting  collection  of  local  birds.  Under  the  ef- 
ficient management  of  Mr.  Jefferis,  the  Wm.  S.  Vaux  Collections 
have  been  largely  increased  and  kept  in  most  satisfactory  condition. 

The  botanical  collection,  during  the  past  year,  has  been  under  the 
care  of  Messrs.  Thos.  Meehan  and  Stewardson  Brown,  while  the 
Entomological  Department  has  continued  under  Dr.  Skinner's  super- 
vision. To  all  these  gentlemen,  the  Curators  desire  to  express  thanks 
for  their  valuable  assistance,  and  also  to  Messrs.  Schulze,  Boyer, 
Woolman  and  Keely,  who  have  devoted  much  time  to  the  cata- 
loguing and  arrangement  of  the  microscopical  collections. 

The  Curators  would  also  acknowledge  the  efficient  work  of  their 
assistants,  Messrs.  Witmer  Stone  and  Samuel  N.  Rhoads,  to  whose 
earnestness  and  fidelity  the  successful  progress  of  the  museum  work 
is  largely  due  ;  and  they  also  express  their  appreciation  of  the  work 
of  the  taxidermist,  Mr.  D.  N.  McCadden,  and  the  valuable  assist- 
ance of  the  students  of  the  Jessup  Fund,  Miss  Helen  M.  Higgins, 
Messrs.  Henry  W.  Fowler,  H.  C.  Borden,  Wm.  J.  Gerhard  and 
E.  G.  Vanatta. 

The  interest  of  the  general  public  in  the  museum  is  shown  by  the 
large  attendance  of  visitors  during  the  year,  while  specialists  in 
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varioui  departments  hare  frequently  oi>iuuIt«d  the  coDectioDS. 
SpecimeiiB  have  been  loaned  to  Messrs.  R.  Latchford,  F.  W.  BtcAes. 
O.  F.  Cook,  H.  C.  Mercer,  Professors  B.  W.  Evermaim,  Chas.  E. 
Bessey,  W.  B.  C!ook  and  R.  Ridgway. 

Henbv  C,  Chapkak, 

Chairman  of  the  Ciiratori. 


REPORT  OF  THE  MICROSCOPICAL   AND  BIOLOGICAL 
SECTION. 

The  meetings  of  the  Section  during  the  past  year  have  been  regu- 
larly held,  the  attendance  averaging  slightly  more  than  the  previous 
year.  The  beat  communications  of  the  Section  have  been  always 
reserved  for  the  meetings  with  the  Academy,  and  consequently  our 
miDute-boob  is  not  a  record  of  all  the  work  done.  Thus,  during 
February  last  Dr.  C.  L.  Leonard  exhiltited,  under  the  auspioee  of 
the  Section,  thirty  lantern  slides  showing  cell  motion.  Dr.  Dixon, 
Prof.  Ryder,  Mr.  Woolman,  Mr.  Holman,  Mr.  Bchumo,  Mr.  Keely 
and  the  Recorder  have  made  communications  before  the  general 
meeting  in  connection  with  the  work  of  the  Section.  Before  the  Section 
itself,  Messrs.  Woolman,  Keely,  Parvin,  Brown,  Scbulie,  Holman  and 
Scbume  made  communications  of  special  interest.  The  Sectitw 
suffered  severely  in  the  deaths  of  two  esteemed  members.  Dr.  George 
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Mr.  F.  J.  Keely,  the  CooBervator  of  the  Section,  reports  as  fol- 
lows : — 

The  instruments  of  the  Section  are  in  a  serviceable  condition,  new 
spring  clips  on  two  of  the  smaller  stands  having  been  the  only 
repairs  required.  In  addition  to  their  use  at  the  separate  meetings 
of  the  Section,  at  least  four  of  the  stands  have  been  regularly  on  the 
table  at  the  joint  meethigs  with  the  Academy,  on  which  occasions 
interesting  slides  have  generally  been  provided  by  members,  or  when 
this  was  not  the  case,  the  collection  of  the  Section  was  drawn  upon. 
The  collection  of  slides  is  in  fairly  presentable  condition,  those  that 
required  it  having  received  an  extra  ring  of  cement.  During  the 
year  the  following  additions  have  been  made  : — 

An  arrangement  for  cutting  sections  of  minute  objects,  devised  by 
Mr.  Ryder,  presented  by  Mr.  Trenner. 

One  Welsbach  Light,  one  Maltwood  Finder.     Purchased. 

One  Beck  Binocular  Microscope,,  one  Z^ntmayer  Monocular 
Microscope,  one  Histological  Microscope,  one  Dissecting  Microscope, 
one  Class  Microscope,  together  with  a  large  number  of  accessories, 
including  twelve  objectives  and  200  slides,  formerly  the  property 
of  J.  Aitken  Meigs,  M.  D.,  bequeathed  by  his  father,  John  G. 
Meigs. 

One  dozen  mounts  of  selected  diatoms,  and  one  dozen  strewn 
slides  of  diatoms,  presented  by  J.  A.  Schulze. 

Seven  slides  of  nerves,  presented  by  M.  V.  Ball. 

The  following  officers  have  l)een  elected  for  the  ensuing  year : — 

Director,    .....     Benjamin  Sharp,  M.D. 


Vice- Director, 
Treasurer, 
Conservator, 

Correspondin/^  Secretary, 
Recorder, 


John  C.  Wilson. 
Chas.  P.  Perot 
F.  J.  Keely. 
John  G.  Rotherniel. 
M.  V.  Ball,  M.  D. 
M.  V.  Ball, 

Recorder. 
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REPORT  OF  THE  CONCHOLOGICAL  SECTION. 

During  the  year  1895  apeciiiiena  have  been  added  to  the  col- 
lection of  molluBlcB  from  115  persona,  the  accenioos  including  a 
large  proportion  of  a[)ecieH  new  to  the  collection  and  a  conaideiable 
□umber  of  type  apecimena. 

Accessions  of  special  value  lisve  l>een  received  from  Mr.  D.  D. 
Baldwin,  who  gave  the  ty|>ea  uf  many  new  species  of  Aehatinella; 
from  W.  T.  Beiliiall,  who  has  coiitiniie^l  to  send  us  rare  and 
new  South  Australian  Chitiiua ;  from  C.  F.  Newoombe,  a  large 
series  of  marine  shells  dredged  near  Victnna,  B.  C, ;  aiid  from 
the  late  Robert  Waltuu,  whose  collection  was  presented  entire. 
Other  valuable  material  has  been  received  from  Prof.  H.  E. 
Sargent,  0.  A.  Nylander,  0.  A.  Crandall,  G.  H.  Clapp  C.  W. 
Johnson,  Wm.  J.  Fox  and  others.  Messrs.  Ford,  Roberts  and  Vaii 
Noetraud  have  continued  to  enrich  our  aeriea  with  varioua  new  fuid 
rare  species  as  in  former  years. 

The  Conservator  baa  obtained  iu  exchange  for  duplicate  material 
a  considerable  number  of  apeciea  new  to  our  cullection,  including  a 
fine  series  of  Trauaylvaiiiau  sheila  from  E.  A.  Bielz,  with  apeci- 
mena of  many  of  Bielz'a  own  a]>ecie8;  a  series  of  Tonquin  land 
shells  from  M.  Ph.  Dautzenl>erg  ;  a  large  number  of  North  African 
Helices  from  M.  0.  Debeaus,  including  many  species  described  by 
;   iLlwHtuH  wriffi  i>f  .Mr,  C  J.  Maviiflrrl'a  ai>ccifK  uF.SfrH 
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With  the  assistance  of  Mr.  K  G.  Vanatta,  who  has  recently 
been  appointed  on  the  Jessup  Fund,  the  Conservator  has  made  good 
progress  toward  labelling  and  cataloguing  specimens  which  have 
accumulated  during  the  past  few  years;  and,  with  the  same  efficient 
help,  it  is  believed  that  all  arrears  of  work  on  material  of  this 
nature  will  be  completed  during  the  winter. 

The  G)n8ervator  has  been  chiefly  occupied  in  the  preparation 
of  the  several  numbers  of  the  Manual  of  Conchology;  but  no  small 
amount  of  time  has  been  consumed  in  the  work  of  identifying  speci- 
mens for  conchologists  and  in  correspondence  on  conchological  sub- 
jects. It  is  believed,  however,  that  the  large  amount  of  new  and 
interesting  material  secured  by  this  means  repays  for  the  labor  and 
time  involved. 

H.    A.    PiLSBRY, 

Conservator, 


REPORT  OF  THE  ENTOMOLOGICAL  SECTION. 

The  usual  monthly  meetings  of  the  Section  have  been  held  and 
were  well  attended  by  its  members  and  associates.  Numerous  verbal 
communications  of  great  interest  entomological ly  have  been  made  by 
nearly  all  the  members.  The  collections  are  in  a  good  state  of 
preservation  considering  the  faulty  cases  in  which  some  orders  are 
kept.  These  will  gradually  be  replaced  by  safe  dust-  and  pest-proof 
receptacles.  The  library  is  growing  rapidly,  and  during  the  year 
four  hundred  and  ninety- five  entries  have  been  made  in  the  donation 
book.  A  large  number  of  insects  have  also  been  presented.  The 
present  quarters  devoted  to  the  Section  are  entirely  inadequate,  and 
it  hopes  soon  to  be  able  to  occupy  the  new  room  set  apart  for  it  by 
the  Academy.  Two  members  and  two  associates  have  been  elected. 
The  journal  of  the  Section,  Eiiioniohgical  News^  has  been  success- 
fully continued  and  three  hundred  and  forty  pages  and  fifteen  plates 
published  during  the  year  just  closed.  It  will  be  continued  in  the 
now  year,  and  an  illustrated  edition  of  six  hundred  copies  of  thirty- 
two  |)ages  per  month  will  he  printed.     At  the  annual  election  held 
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December  9tb  tbe  follovring  were  elected  officers  to  serve  during  the 
coming  year: — 

Diredor,     . 

Vice- Director, 

Recorder, 

Treasurer, 

Secretary, 

Cotiservator, 


Publication.  ComTniUee, 


George  H.  Horn,  M.D. 
Charlen  S.  Welles, 
Heurj  Skinner,  M.D. 
Ezra  T.  CreMOii. 
William  J.  Fox. 
Henry  Skinner,  M.D. 
( Charles  W.  Johnson, 
( James  H.  Ridings. 
Henry  Skinner, 

ReeordeT. 


REPORT  OF  THE  BOTANICAL  SECTION. 
The  Botanical  Section  respectfully  reports  that  the  general  pro- 
gress noted  in  former  annual  reports  still  cuntiiiueB,  nutwithstandiiig 
the  severe  loss  Huetained  by  the  death  last  April  of  its  most  zealous 
and  untiring  member,  John  H.  Redfield,  who  had  been  the  able 
Conservator  of  the  Academy's  Herbarium  since  tbe  formation  of 
the  Section.  His  death  renders  tlie  recommendation  of  former 
years,  that  a  permanent  Conservator  should  be  employed,  still  more 
pressing.  It  is  believed  that  a  fund  of  920,000  vrould  yield  enough 
to  make  a  fair  start  in  this  direction.  Mr.  RedKeld  perceived  this 
tilled  that  his  scieiitilic  books  !ind  collet' 
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except  during  the  three  summer  months,  and  matters  of  wide  botani- 
cal interest  have  been  regularly  discussed.  Mr.  Stewardson  Brown 
has  beeu  serving  very  efficiently  as  Conservator  pending  the  annual 
election.  His  report  showing  the  condition  of  the  Herbarium,  is 
herewith  appended. 

The  officers  elected  for  the  ensuing  year  are  as  follows : — 

Director,  .....  Thomas  Meehan. 

Vice-Director, Charles  K  Smith. 

Recorder, Charles  Schaffer,  M.D. 

T^eatureTy         .....  Stewardson  Brown. 

Corresponding  Secretaryy    .  .  Joseph  D.  Crawford. 

Conservator,      .....  Stewardson  Brown. 

•  Thomas  Meehan, 

Director. 

The  Conservator  of  the  Botanical  Section  reports  as  follows  : — 
In  presenting  this  report  for  the  year  your  Conservator  wishes  to 
congratulate  the  Section  on  the  general  good  condition  of  the  Herba- 
rium at  the  present  time. 

The  permanent  mounting  of  the  specimens  in  the  general  Herba- 
rium, commenced  some  years  ago,  has  been  carried  steadily  forward 
during  the  present  year,  largely  through  the  untiring  efforts  of  the 
Director  of  the  Section ,  Mr.  Thomas  Meehan  ;  and  we  can  now 
report  the  work  done  as  far  as  Umbellifene. 

The  additions  received  during  the  year  have  been  1,683  species, 
of  which  332  are  lower  Cryptogams,  and  1,351  Phanerogams  and 
Ferns  ;  of  the  latter,  442  species  are  from  North  America,  426  from 
tropical  America,  253  from  Asia,  and  226  from  Australia  and 
Polynesia. 

Notable  among  these  are  the  following  collections  : — 
245  species  of  Newfoundland  plants  received  from  the  Howard 
Herbarium,  Cambridge  ;  111  si)ecies  of  Northern  California  plants 
received  from  Prof.  E.  L.  Greene  ;  425  species  of  Mexican  plants 
collected  in  1894,  by  Prof.  C.  G.  Pringle,  and  purchased  through 
the  liberality  of  some  of  the  members  of  the  Section  ;  253  species  of 
Asia  Minor  plants  collected  by  Prof.  Bornmuller,  and  purchased  for 
the  Section,  and  126  species  from  the  Azores  Islands,  collected  in 
1893  by  Mr.  C.  S.  Brown,  and  purchased  for  the  Section. 
89 
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Of  these  collectionB,  Home  350  ipeciea  are  new  to  the  Herbuium. 

It  will  be  Been  from  the  forgoing  that  a  lai^e  proportion  of  the 
additions  during  the  past  year  have  been  acquired  through  piirchaae, 
entailing  a  considerable  ex|)enditiire  on  the  part  of  a  few  of  the 
members,  owing  to  the  liick  of  funds  available  for  such  purposea. 
While  such  outlay  will  undoubtedly  l>e  necessary  to  some  eitent  in 
the  future,  yet  it  is  hoped  that  by  ii  proper  system  ot  exchaiigbg, 
which  we  expect  to  elfect  shortly,  much  additional  material  can  Ik 
acquired.  The  Section  now  has  in  baud  a  considerable  quantity 
of  material  which  can  Ik  readily  uaed  for  thin  purpose  as  soon  u 
adequate  space  is  fiirnisbeil  for  its  arrangement,  which  time  we  hope 
ia  not  far  distant. 

The  attention  of  the  Section  wils  called  to  the  crowded  condition  of 
the  present  cnseo,  in  the  re|>i)rt  of  the  ( ^lugervator  for  1894,  and  it 
\n  hoped  before  the  re[)ort  for  18Hti  is  made  this  much-needed  room 
for  expansion  wilt  have  l>eeii  jiroviiled;  and  the  present  cases  fitte<l 
with  doors  of  the  best  dust-proof  coiistruclion. 
Resjiectfully  Kubmitted, 

STEWAKueoN  Brows, 

Coneervalor,  pro  tern. 


REPORT  OF  THE  MINERAIX)GICAL  AND  GEOI^OGICAi- 
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in  fact  a  ooDsiderable  number  have  been  promised  as  soon  as  caee- 
room  is  provided. 

At  the  meeting  of  the  Section,  held  December  23d,  the  following 
officers  were  elected  for  the  ensuing  year : — 

Directory Theodore  D.  Rand. 


Vice-IHreet<yr, 
Conservator, 
Treasurer,    . 
Corresponding  Secretary 
and  Recorder, 


1 


Wm.  W.  Jefferis. 
Wm.  W.  Je£fieris. 
John  Ford. 

Chas.  Schaffer. 

Respectfully  submitted, 

Theo.  D.  Rand, 

Director. 


REPORT  OF  THE  ORNITHOLOGICAL  SECTION. 

The  work  of  cataloguing  aud  rearranging  the  Ornithological  col- 
lection has  gone  on  steadily  during  the  past  year;  aud,  although  not 
quite  BO  many  specimens  have  been  worked  over  as  in  the  previous 
year,  this  has  been  more  than  compensate<l  by  the  large  increase  in 
the  labelling  and  cataloguing. 

The  Conservator  has  l)een  enabled  to  devote  a  considerable  amount 
of  his  time  to  the  work,  as  has  also  Mr.  McCadden,  the  taxidermist, 
while  valuable  assistance  has  been  rendered  by  Mr.  Henr}'  W. 
Fowler,  Miss  Helen  M.  Higgins  and  Mr.  Wm.  J.  Gerhard. 

During  the  year  4,193  mouuted  specimens  have  been  worked 
over,  the  l^est  of  them  being  remounted  aud  the  types  and  duplicates 
reduced  to  skins,  and  all  the  material  not  hitherto  named  has  been 
carefully  identified  and  catalogued.  In  addition  to  this  a  large 
numl)er  of  temporary  lists  were  copied  into  the  regular  catalogue, 
which  has  now  been  brought  up  to  date,  while  a  considerable  num- 
ber of  labels  for  sfiecimeus  in  the  exhibition  cases  have  been  pre- 
pared. This  work  for  the  year  aggregates  4,125  labels  written,  aud 
9,979  entries  in  the  catalogue.  The  groups  renovated  in  the  mounted 
collection  comprised  the  Cathartidse,  Falconida^,  Bul)onidie,  Strigida*. 
Fringillidse,   Ploceidae,  I^auiidte,  Motacillidas  Alaudidse,  Artamid:  , 
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and  DicseiclK,  while  specimeDS  were  remounted  for  ezhibitioa  in  tbe 
MuBcicapidffi,  Oriolida,  Dicrurid^,  and  Campopbagide. 

The  accenious  during  the  year  have  amounted  to  1,020  speci- 
mens, the  moflt  important  l>eiug  a  coltec^on  of  birds  from  Pennsyl- 
vania and  New  Jersey,  presented  by  S.  N.  Rboade,  a  small  collecdou 
of  Pennsylvania  birds  from  Dr.  Thos.  H.  Montgomery,  a  small 
collection  from  Teiinessee  made  during  May  and  June  by  Mr.  S.  K. 
Rhoads,  and  a  well-mounted  collection  of  game  birds  from  Mr.  A. 
Bydney  L<^an.  A  fine  [tair  uf  Flamingoes  has  been  purcbaaed  for 
mountiDg,  and  a  number  of  valuable  specimens  from  the  Zoological 
Society  of  Philadelphia  have  been  prepared,  either  as  mounted  speci- 
mens, skins  or  skeletuni^. 

The  southeast  room  on  tlie  gallery  floor  of  tbe  library  was  placed 
at  the  disposal  of  tbe  Section  early  in  the  year,  and  tbe  entire  col- 
lection of  skins  removed  to  it,  where  they  are  much  more  accessible 
to  tbe  student;  while  the  enlarged  <|uarters  furnish  iucreased  facili- 
ties for  work  in  thi»  ilepartmeift.  One  large  tin  ctusB  for  tbe  preser- 
vation of  type  specimens  has  l>een  provided  during  the  year,  as  well 
as  twenty  wooden  packing  cases  tor  tiu"  tempornry  storage  of  duplicate 
specimens  of  large  wat^r  binla  and  liirds  of  prey. 

The  entire  collection  of  skin^  has  been  esamined  during  the  year 
and  found  to  he  in  excellent  condition. 

The  Delaware  Valley  Ornithological  Club  has  rendered  valuable 
aid  to  the  Section  in  arousing  a  lively  inlerei<t  iu  ornithology  in  this 
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DtreetoTy       ......  Dr.  Spencer  Trotter. 

Vice-Direetor,        .....  George  8.  Morris. 

Recorder,      ......  Stewardson  Brown. 

Secretary,      ......  William  A.  Shryock. 

Treasurer  and  Comenrvator,     .  Witmer  Stone. 

Respectfully  submitted, 

Witmer  Stone, 

ConBervator. 


REPORT  OF  THE  ANTHROPOLOGICAL  SECTION: 

The  Anthropological  Section  of  the  Academy,  the  formation  of 
which  was  authorized  by  votes  of  the  Academy  on  April  23d  and 
30th,  1895,  was  organized  on  the  etening  of  April  30th,  Dr.  Harrison 
Allen  being  chosen  as  Chairman,  Charles  Morris  as  Secretary  and 
Treasurer.  It  has  held  meetings  in  May,  October,  November  and 
December,  and  has  received  special  communications  from  Mr.  John 
Ford  on  Indian  grave  mounds,  from  Drs.  Mills,  Ball  and  others 
on  brain  and  skull  degeneration,  and  from  Dr.  Sharp  on  the 
Ethnology  of  Alaska  and  Siberia.  Twenty-eight  members  have 
joined  the  Section.  A  meeting  for  organization  was  held  in  Decem- 
ber, at  which  the  following  officers  were  elected : — 

Director,      ......  Harrison  Allen,  M.D. 

Vice-Director,       .....  Dr.  C.  N.  Peirce. 

Recorder,    ......  Charles  Morris. 

Secretary  and  Conservaior,      .         .         .  M.  V.  Ball. 

Charles  Morris, 

Recorder. 


REPORT  OF  THE  PROFESSOR  OF  INVERTEBRATE 

PALEONTOLOGY. 

The  Professor  of  Invertebrate  Paleontology  respectfully  reports 
that  the  condition  of  the  collections  that  were  under  his  charge  until 
December  Ist — when  his  duties  became  ai^sociated  with  the  Depart- 
ment of  Geology — remains  much  as  it  was  at  the  time  of  the  filing 
of  the  last  annual  report.  As  for  a  number  years  past,  the  one 
great  obstacle  to   arrangement  and  classitication  in  the  deficiency 
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of  exhibitiuD-room  and  cBSen  ;  indeed,  at  the  present  time,  there  ii 
even  leas  room  than  heretofore,  owing  to  the  neceasary  dtviaion  of  the 
main  hall  into  a  section  devoted  to  entomo lexical  intcreets.  Onljr 
with  occupancy  of  the  new  hat!  can  proper  relief  be  expected. 

The  usual  spring  course  of  lectures  has  followed  as  a  contanua- 
tioD  of  the  courses  of  past  years,  and  it  is  gratifying  to  be  able  to 
report  that  the  attendance  has  been  steadily  increasing  year  by  year, 
the  enrolled  students  for  the  past  season  numbering  116.  Emphasis 
is  again  laid  on  that  portion  of  the  instruction  which  is  associated 
with  field-work,  when  an  opportunity  is  given  to  exaniine  practically 
mu<!h  of  that  which  is  first  illustrated  in  the  class-room.  In  addi- 
tion to  the  regular  Saturday  field- parties,  the  course  included,  for  s 
limited  number,  an  examination  in  the  mouth  of  August  of  the 
Rocky  Mountain  r^on,  when  th^  practicability  of  so  extended  a 
class- excursion  was  clearly  demonstrated.  The  region  studied  com- 
prised sections  of  Colorado,  Wyoming,  Utah  and  New  Mexico,  and 
sperafically  the  Pike's  Peak  district,  gold  mines  of  Cripple  Creek, 
"bad  lands,"  Great  Salt  Lake,  ca&oiis  of  the  Price,  Grand  and 
Arkansas  Rivers,  the  volcanic  masses  of  the  San  Juan,  etc 

As  Professor  of  Geology,  the  undersigned  would  reapectfull; 
recommend,  the  disposition  of  the  geological  materials  of  the 
Academy,  space  in  the  new  hall,  and  that  enough  of  it  be  givu 
for  that  form  of  display  which  is  now  a  part  of  the  method  of  almost 
every  uew  museum.  A  geological  exhibition  means  not  merely  a 
themselves,    but    illufltration  of  the 
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REPORT  OF  THE  PROFESSOR  OF  ETHNOIX>GY 

AND  ARCHAEOLOGY. 

The  Professor  of  Ethnology  and  Archaeology  reports  that  during 
the  current  year  a  regular  course  of  lectures  on  his  branch  was  de- 
livered in  the  Ijecture  Hall  of  the  Academy.  The  audience  was 
large,  and  a  growing  interest  was  manifested  in  the  subject 

The  collections  in  this  department  are  in  process  of  installation 
in  the  new  building  and  a  portion  of  them  is  satisfactorily  dis- 
played. With  proper  facilities  all  the  objects  illustrating  this  im- 
portant branch  of  natural  history  in  possession  of  the  Academy, 
can  now  he  grouped  together  and  opened  for  inspection. 

D.  G.  Brinton,  M.D., 

Profeuor  of  Ethiiology, 

REPORT  OF  THE  PROFESSOR  OF  INVERTEBRATE 

ZOOLOGY. 

The  Professor  of  Invertebrate  Zoology  respectfully  reports  that 
during  the  past  year  he  has  delivered  two  lectures,  one  upon  ''Corals 
and  the  Coral  Islands,"  and  one  upon  "Zoological  Gardens." 

The  additions  to  the  museum  during  the  year  have  been  neither 
numerous  nor  important. 

The  course  of  lectures  planned  and  mentioned  in  the  report  of  last 
year  was  not  delivered  owing  to  preparation  for  and  departure 
upon  an  expedition  to  Bering  Sea,  the  Arctic  Ocean  and  adjacent 
shores. 

Permission  was  obtained  from  the  Treasury  Department  of  the 
United  States  to  accompany  the  U.  S.  Revenue  Cutter  *'Bear" 
during  her  cruise  in  the  Arctic  Ocean.  The  Aleutian  and  Seal 
Islands  and  the  northern  shores  of  Siberia  and  Alaska  were  visited. 
Collections  were  made  at  all  \yoiu\s  where  it  was  possible.  Collec- 
tions of  plants,  birds,  marine  forms  and  native  implements  were 
among  the  most  important  made.  The  skin  of  a  walrus  and  the  skins 
of  a  male,  female  and  young  fur  seal  were  obtained.  For  per- 
mission to  secure  the  skins  of  the  fur  seals  the  Academy  is  indebted 
to  the  special  favor  of  the  U.  S.  Treasury  Department 

As  .the  collections  were  not  received  until  after  the  close  of  the 
fiical  year,  a  report  upon  them  must  be  deferred. 

A  course  of  six  lectures  on  the  ''  Influence  of  the  Environment 
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upOD  Animal  Ufa"  will  be  delivered  in  January  and  February,  1896, 
and  during  the  spring  two  lecture!  in  addition  will  be  given  upon 
the  results  of  the  Alaskan  uid  Siberian  expedition. 
R«flpecfully  submitted, 

Bbnj.  Sharp, 
Prof,  of  Invert,  Zoology. 


REPORT  OF  THE  PROFESSOR  OF  HISTOLOGY  AND 
MICROSCOPIC  TECHNOLOGY. 

The  Proftsenr  of  Histologj  aud  Microscopic  Technology  reapect- 
fully  reports  that  he  has  given  laboratory  instruction  in  microscopic 
tecbnic  and  carried  on,  as  heretofore,  original  research  in  bacteri- 
ology. 

The  gifts  of  iustrumenta  and  slides  will  be  reported  by  the 
Biological  Secdon. 

Sahuel  G.  Dixon, 
Prof,  of  Histology  and  Mieroteopu:  Teehnology. 


REPORT  OF  THE  PROFESSOR  OF  MALACOLOGY. 

The  ProfesBor  of  Malaoology  reports  that  there  have  been  added 
to  the  museum  several  thousand  species  of  mollusks;  amoDg  others, 
the  types  of  many  new  forms  of  Polyplacophora  and  AchatiDellidn, 
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REPORT  OP  THE  CURATOR  OF  THE  WILLIAM  S. 

VAUX  COLLECTIONS. 

The  Curator  of  the  William  8.  Vaux  Collections  reports  that 
the  mineralogical  cabinet  is  in  good  order.  There  are  a  num- 
ber of  specimens  which,  too  large  to  be  placed  in  the  present  cases, 
are  exposed  to  the  dust  and  liable  to  be  injured.  A  special  case 
should  be  provided  for  them.  Since  his  appointment  as  Curator 
he  has  added  618  specimens  to  the  collection,  bringing  the  num- 
l)er  up  to  7,780. 

The  archseological  collection  is  also  in  good  condition,  but  no 
additions  have  been  made  to  it  during  the  past  year. 

Wm.  W.  Jefferis, 

Curator. 
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The  election  of  Officers,  Cbuucilton  aud  Members  of  the  Pinaace 


Committee  to  !>erve  iIuriDg  18 
Bult : — 

Pregidetil, 

Vif^Prpgiilentu, 

Reeordiiiti  Seerelury, 

Correspoii  tUiiij  Srr relic  rij, 

Trea*itrer, 

Ijibrarian, 

Giiralort, 


Couticillorg  to  terve  three  years. 


Finance  (JommitU'e, 


i'oMidl,  to  »ent  /« 
ireil  term 


',  WAS  held  with  the  folloinDg  re- 

.     Samuel  G.  Dixon,  M.D. 
Thomas  Meeban. 
Rev.  Henry  C.  McCook,  D.D. 
Blwanl-J.  Nolan,  M.D. 
BenJHruin  Sharp,  M.D. 
George  Vaux,  Jr. 
Edward  J.  Nolan,  M.D. 
Henry  A.  Pilsbry. 
Henry  C.  Chapman,  M.D. 
Arthur  Ernin  Browu. 
Samuel  G.  Dixod,  M.D. 
Usetma  C.  Smith. 
William  Sellers. 
Charles  E.  Smith. 
John  Cadnalader. 
Charles  Morris. 
Chas.  R  Smith. 
Uselma  C.  Smith. 
William  Sellers. 
Charles  P.  Perot. 
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October  ^.0. — •John  M.  JuHtit'e,  Howard  W.  I)u  Bois,  (-harles  ('. 
Harrison. 

November  JfJ. — OuHelma  M.  8.  P.  Joues,  Wilfred  H.  Harned, 
Seueca  Egl)ert,  M.I).,  Samuel  H.  Gilljert,  W.  W.  Frazier,  John 
Cadwalader,  Jr. 

('ORRF>*PONDENT8. 

February  2tS. — P.  B.  Sarasin,  of  Ba^el ;  D.  -  Eatanislao  S.  ZebaU 
loe,  of  the  Argentine  Republic. 

A])r\l  30. — Rudolph  Virchow,  of  Berlin. 
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ADDITIONS  TO  THE  MUSEUM. 


AHrH^aiMKjy,  ETHNrtl/JOY,  BTC. 

Dr.  M.  V.  Ball.    Five  buman  braine  (criminal). 

Frank  Obew.    CoUecUuu  of  ludiau  axes  aud  arrowheads,  Maryland. 

Jutm  G.  Meigs'  Bequest.    Nlue  buman  crania.  Including  five  Etrut)- 

CBu  skulls  nviu  Corneto,  Italy. 
U.  B.  Moore.     Large  collection  ot  aboriginal  mound  relics,  iDcliidlug 

implements,  pottery,  cirnanients  aud  buman  crania  and  ekeleluiii) 

from  central  Florida.     Two  pre-Columbian  crania  at  Huruu-iii>- 

quols  Indians,  Ontario. 
H.  E.  Sargent.    One  tray  sherds  pottery,  Teunewee  River,  Ala. 
Dr.  Beq}amln  Rharp  and  Prof.  LIbbey.    Ten  Kanaka  skulls,  Baod- 

wlch  Islands. 

Mamma  IjB. 

ThoDoas  Blddle.     Articulated  skeleton  of  Hs/tobntet  mHH^ri,  San- 

wak,  Borneo. 
Dr.  S  G.  Dlxou.    Ear-bone  of  seal,  Islesboro,  Me. 
J.  Edward  Farnum.    Mounted  Cephalophjis  nalalenMg,  E.  Africa. 
Herman  Maupt,  Jr.    Skulls  of  ATotrntij/H  and  Scnlopn,  Minnesota  and 
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rufimanuSy  Cyiiocephalua  anubis  aud  Athemra  africana.  Skeletons 
of  Macacus  ochrecUus,  Paradoxurtm  (sp.?),  Capromys  (sp.  ?),  Ma- 
zama  temama^  Kohus  defasmts  (2),  Bison  Meoti^  Capreolus  capreofus^ 
Cervtis  porcintis,  Cat/ielua  bdotrifinuH,  Meturmut  laJbicUvs,  VtUpen 
velox  aud  Erelhizon  dorsattis.  SkiDH  of  ParadoxuruH  (sp.?),  Dcutj/- 
procia  (sp.?),  Lemur  (sp.?),  Alacropim  (sp.?),  CVi;/>ro?/*yi»  (sp.?),  Dajsy- 
procta  acoiichy,  Alazama  ieniama  (U),  Kobu^  defdssus  (2),  Bison 
bison  (juv.)  sindVulpes  velox.  Skulls  of  Dasyprocta  ftdiginosa^ 
Hapale  aurita^  Tamandua  tetradactylay  Dasyprocta  cristcUay  D. 
variegata^  Mazania  temama  and  OynocephcUus  anubis. 

Birds. 

W.  L.  Baily.    One  Acadian  owl  skin,  Peunsylvania. 

A.  L.  Buck  waiter.    One  parrot. 

Mrs.  M.  J.  Chase.  Nine  mounted  specimens  aud  two  skins,  Cali- 
fornia.   One  liundred  and  eighteen  skins,  mostly  TrochUidce, 

Delaware  Valley  Ornithological  Ctub.  Forty-one  mounted  birds  and 
seven  nests  and  sets  of  eggs. 

Dr.  8.  O.  Dixon.    Mounted  A/eleof/ris  yallopavoy  Virginia. 

Miss  Irma  F.  Heriug,    One  mounted  Olor  columbianus. 

1  n  exchange.    One  skin  of  Nyctea  nyctea^  Greenland. 

A.  Sydney  Logan.    Forty-eight  mounted  s]>ecimens  of  game  birds. 

T.  H.  Montgomery,  Jr.    Seventy -six  skins,  Pennsylvania  and  Maine. 

George  S.  Morris.    £ighteen  skins. 

Purchased.  Twenty-six  skinn,  California.  Two  ski  us  Ptwenicopierus 
ruber,  two  skins  Ardea  ccerulefi. 

8.  N.  Rhoads.  Six  hundred  and  eighty  skins  of  Pennsylvania  and 
New  Jersey  birds.    Three  skins  Dendragaputtfrnnklini. 

Tennessee  Expedition  ;  collected  by  S.  N.  Khoads.  Fifty-eight  bird 
skins. 

Zoological  Society  of  Philadelphia.  Mounted  specimen  of  Psophift 
inridiA,  Skins  of  Psopkia  viridis^  Zennida  ccistaneay  Dominiceffa 
rtibrUy  and  PsittncuH  erUhacus.  SkeletouH  of  Struthio  cainelus, 
Arffusianus  argus  (2),  Buteo  vulgaria, 

Keptilks  and  Batkachians. 

James  Bradley.    One  DernioGhelys  coriaceUy  Asbury  Park,  N.  J. 

1.  N.  Delia ven.    One  Aniblystoma  punctatum,  Ardmore,  Pa. 

J.  Hope.    One  Naia  bungara. 

H.  A.  Pilsbry.    Fifteen  reptiles  and  batrachians,  Florida. 

8  X.  Khoads  ( Gxp.  to  Tennessee).  Two  hundred  and  sixty-six  s|)eci- 
mens  Keptilia  and  Batrachia,  Kentucky  and  Tennessee.  Fifteen 
reptiles,  Florida.    Seventy-nine  specimens,  Somerset  Co.,  N.  J. 

Witmer  Stone.    Four  turtles,  Chester  Co.,  Pa. 
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Dr.  R.  R.  Taylor.    One  mttleonake,  W.  Virginia. 

.    One  Menoponia  aJlej/h«niert»is. 

Zoulogjcal  Hociety  of  Philadelphia.  Alcubolic  speciiuuns  of  iXeruo- 
l/tenis  derAuxniu,  Uronumlix  /iardiviakii,  Pj/thon  mol'trut,  Nain 
hungara  (2),  Vnrmiii*  iiilotiuan,  Travl^cephalwi  tnarmnrnliit  aud 
Hifta  arborna. 

\Vm.  E.  Meebau.    Thirteen  deroniit^it  .9Un)o  /ontinnlin,  U.  B.  Fi"!) 

Cuiumieslou,  Alleiilowu,  Pa. 
Dr.  T.  D.  Myew.    Two  /fybofitU  liy/'ittulu*,  Mouiicacy  Biver,  Md. 
MeMFH.  PIlBbrj-  aod  Johnson.    Achirus  Ihierilas,  Lalie  George,  Fla. 
.     Lophiwi  pii/^toriim,  lower  Delaware  River. 

Urustacba. 

(ieij.  H.  Clapp.    Three  M))ecimeu8  of  Cambarm  virilia,  Canada. 
John  Thoinptioii.    One  Limulut  polyphemtu.  Cape  May,  N.  J. 

Insects. 

C  W.  JohuBou.  One  caHe  of  Diptera,  b^nusytvanta  and  New  JeiM)'. 

Mlw  A.  H.  Miller.     Horuet'n  next,  liawreiicevllle,  Va. 

8.  N.  Rboad»<.    Three  Qjohrtin,  one  V/Kiieophonie,  New  Jersey  aud 

Tenueesee. 
Dr.  H.  Skinner.    One  vme  of  Lnpidopturu,  Pennsylvania  and  New 

Jert«y.    Three  Lepidoptera. 
MiwJ.  D.  VVineor.    Three  Beetles. 

IiOWER  INVEKIEBKATRS. 
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A.  W.  Anthony.    Five  species  (alcoholic). 

I).   D.   Baldwin.    Large  collection  of  AchatineUid^e,  with  types  of 

thirty-five  new  npecies  and  eleven  species  in  alcohol. 
E.  A.  Barber.     Helicodonta  obvohUa,  England  (alcoholic). 
Mrs.  Beaman.    Nine  species  West  Mexican  marine  shells. 
W.  T.  Bednall.    Twenty-nine  species  (marine),  Bouth  Australia. 

E.  A.  Bielx  (in  exchange ),,  One  hundred  and  sixty-two  species, 
Transylvania. 

F.  E.  Blanes.    Cuban  Helicm  in  alcohol. 

H.  Clay  Borden.  Physa^  Pa.;  Helix  (ispera^  banana  bunch  (alcoholic). 
Chas.  8.  Boyer.     OatnEa^  Japan. 

B.  Buckingham.    Two  species,  Bermuda. 

J.  H.  Campbell.    Specimens  of  AcanthochUeH. 

Mrs.  G.  W.  Carjienter.    Forty-three  species  of  marine  shells. 

J.  E.  Chilberg.     Polyyyra  towrmendianay  living. 

(tco.  H.  Clapf).    Nine  species,  living  Vitrina  Hmpida, 

Conchological  Bection.  One  hundred  and  twenty-eight  sjiecies  (pur- 
chased) 

M.  Cossmann  (in  exchange).  Fourteen  species  of  land  and  fresh- 
water shells. 

P.  Z.  Cox  (in  exchange).    Two  species  Ziiila^  E.  Africa. 

O.  A.  Crandall.    Twenty-two  trays  of  Phyna:  Texan  land  shells. 

Jafl.  Crawford.    Sixteen  species,  Bouth  Africa. 

W.  H.  Dall.    Twenty-two  species. 

Ph.  Dautzeuberg  (in  exchange).  Thirty  species  of  land  shells, 
Tonquiu. 

Rev.  A.  Dean.     Four  species,  African  ;  three  American. 

O.  Debeaux.    Fifty  species  of  North  African  land  shells,  in  exchange. 

W.  H.  De  Camp.    Two  s{)ecies  of  fresh-water  shells. 

J.  M.  Delaney.    Specimens  of  Bulla  ovulnin. 

Dr.  B.  G.  Dixon.    Four  si)ecie8,  Maine. 

Dr.  C.  S.  Dolley.    FivesjKicies  of  laud  niollusks,  Italy. 

Mrs.  H.  E.  Dwight.     Five  si^ecies  marine  shells. 

John  Ford.    Forty-two  8i)ecies. 

W.J.  Fox.  Twenty-three  species,  West  Virginia,  and  other  sjieci- 
meus. 

Mrs.  E.  M.  Gaylord.     Si>e«-inienH  of  CUama  pdlucida. 

Dr.  W.  I).  Hartman.     MfUtuUt  eorporosd, 

Chas.  Hedley.    Spe<'inien.s  of  land  shells,  Australia. 

J.  B.  Henderson.     Nineteen  species  of  Jamaica  land  shells  in  alcohol. 

A.  A.  Hinkley.    Ten  sjjecies,  Sir (poiiiat idee. 

Geo.  A.  Hubbard.     Slrohilopn  from  Minnesota. 

Dr.  W.  E.  llughcf*.     /W//.v///v/  dfttlifcra^  Canada. 

F.  W.  Mutton.     S|>ecimens  of  (chiton  tt-inflain, 

J.E.Ives.    Three  si)ecies. 

W.  W.  Jelleris.     ( 'a in pplof na  and  T/z/o,  Ft.  Edward,  N.  Y. 
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C  W.  Johnson.    Twenty-six  apeoieB. 

I .  A.  IiHpbaoi.    SpecinieDB  ot  FontatiopeU  duoinitatieitMii. 

F.  R.  Latebford.    Cullectiou  of  CanBdlao  molluBks. 

Roberts  I-e  BouUlller.    (MrtKii  vifffiaiana,  near  Boston. 

Geo.  LIchtenthRler.     Lucapina  and  Lucapinelia  lo  alcohol. 

Ueo.  T.  Muatou.    Kour  apecira  or  frwh-wUer  ahella,  WlHOonsin. 

C.  J.  Maynaid  (In  exchaoKe).    Slxty-«lx  tta;a  of  Oerion. 

D.  N.  McCadden  and  Dr.  W.  K.  Hiif^hM.    Seven  spedsH  of  Vl^iuiaii 
land  shells. 

J.  D.  Mitchell.     Uiiio  mUcheiU,  Macoma  tampaeii«k  and    TeUiiia 

mitchelli, 
Wm.   Mobs.    A  new   Flammulitut   from  New   Zealand,  and  other 

ahellB. 
Miss  K.  MuBsou.    Onespocleeof  Heli.c. 
C.  F.  Newcombe.     Eighty  species  of  luarlue  shells  dredged  neat 

Victoria,  B.  C. 
Dr.  E.  J.  Nolan.     Helix  pomuUia  and  H.  arbu«tonan,  Bavaria. 
A.  H.  Norton.    ITiree  species. 

O.  A.  Nylander.    Culleetion  of  shells  ftum  northern  Halne. 
H.  A.  Pllsbry.    Uullectlou  of  Plauorbes,  inaiuly  from  Weateru  and 

^utbem  Btatee ;  several  species  of  land  a»d  marine  mullusks. 
John  Ponsonby  (lu  exchange).    Thirty-seven  species  of  land  sheik 

from  H^ti  and  South  Africa. 
L'Abb*  Provancher.     Eight  Canadian  species. 
H.  N.  Rboads.     Mullusks  from  Washington  and  Pennsylvania. 
John  Richie,  Jr.    Four  trays  of  shells. 
H.  H,  Roberts.    Several  species  of  land  shells. 

E.  W.  Roper.    Typeeof  PateUn  kermadeoenspi;  several  laud  mollusks. 
K.  A.  Sampson.     Pomatiop»i»  intermedin,  Callfoniia,  and  fb:ir  species 

ind  sltellH  (ak-oholic) 
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U.  8.  Department  Agriculture.    Amnioola,  T)fy<mia,  BffthineUay  and 

Fluminicola  from  Nevada  and  '*  Death  Valley. '' 
E.  G.  Vanatta.    Ten  speclee  of  shells. 
H.  D.  Van  Noetrand.    Three  species  of  Ceri-on;  eleven  species  of 

marine  shells,  Japan. 
Bryant  Walker.    Several  Michigan  mollusks. 
Kohert  Walton.    Four  hundred  and  fifty  species. 
R.  B.  Watson.    Collection  of  Madeira  mollusks  in  alcohol. 
G.  W.  Webster.    Strobilopa,  Florida 

A.  G.  Wetherby.    Fiand  mollusks,  Tennessee  and  North  Carolina. 
Chas.  Ijb  Roy  Wheeler.    Several  mollusks  from  Cape  May. 
Geo.  Williamson  (in  exchange).    Collection  of  Ijouisiana  mollusks. 
Willard  M.  Wood.    Zonitea,  San  Francisco,  Cal. 
L.  Woolman.    Two  species,  fresh-water  mollusks,  New  Jersey. 
Purchaifled  by  subscription.    Nautilus  pompilius  L.,  in  alcohol. 

Plants. 

Mrs.  Bartol.  Bryophyllnm  catyciiium  and  BoiigainviUea  glabra^ 
cultivated,  Florida. 

Geo.  M.  Beringer.  Twenty-nine  species  of  EucalyptuM^  cultivated  in 
Califoniia. 

Walter  Deane.     lyemna  valdiv^iana^  Randolph,  Mass. 

Dr.  Gteo.  E.  Davenport.  AspUiium  simttlafum  and  Aspidium  crvt" 
taiuin  X  marginale^  MassachusettH. 

J.  B.  Ellis.    Century  Thirty-three,  North  American  Fungi. 

Dr.  E.  L.  Greene.  One  hundred  and  eleven  species,  northern  Cali- 
fornia plants.' 

Dr.  H.  A.  Greene  (through  Geo.  M.  Beringer).  Thirty-three  Hpecies 
North  American  Marine  Algai. 

Wm.  Hacker.    Forty-eight  species  North  American  plauts. 

Herl)arium  of  Harvard  University.  Two  hundred  and  forty-five 
species  of  New  Foundland  plants  collected  by  B.  \i.  Robinson  and 
H.  Schrenk. 

Roberts  IjC  Boutillier.     Fruit  of  Kntada  acandenn  from  Jamaica. 

Thomas  Meehan.  RavenePs  Fungi  Caroliniaui  Exsiccati,  Fascicles 
IV  and  V.  Sixty-live  species  of  North  Americau  plants.  Two 
hundred  and  fifty-three  species  of  Asia  Minor  plants  collected 
by  Bornmi'iUer  ;  four  hundred  and  twenty-five  Mexican  plants  col- 
lected by  C.  G.  Pringle ;  one  hundred  and  twenty-six  species  of 
Azores  Island  plauts  collected  by  C.  S.  Brown. 

Mrs.  Potts.  Two  hundred  and  fifty-three  sjiecies  of  plants  collected 
in  Asia  Minor  by  Bornmi'iUer. 

John  H.  Redfield.    Seveu  species  of  North  Anieriran  plauts. 

Dr.  Chas.  8ch;ifl!"er.     Two  hundred  and  fifty-three  species  of  Asia 
Minor  plants  collected  by  Bonnniiller. 
40 
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Ueelma  O.  Soiltb.    Seedi  uf  Entttdit  scandena  from  JamalCM  ttod  oue 

huudred  species  uf  plautM  rrum  Jamaica. 
Charles   E.  Bmlth.    Two  huudred  and  flfty-tbree  Bpecles  of  A«ia 

Mlaor  plants. 
Baruii   FeMlnaud   Vun  MQller  ttbruugh  ThuniaB  Meebaoi.     Eleven 

Hpecteti  uf  A'uBtraliaD  plaDlH. 

MiKEKAUi  AND   K<ICK8. 

H.  C.  Bordeu.    Beveii  aiieciitieus  uf  P.vrite,  Kreucb  Creek,  Pa. 

U  T.  Chamberlain.    One  Calclte,  Alabama  Kiver,  Ala. 

A.  H.  Flaher.    Two  trayB,  Olwidlan  and  Lazurite. 

Dr.  E.  Goldsmith.    One  Dolomite  with  Quartz.  Belvldere.  >'.  J. 

E.  A.  Uruth.    Oue  (iarnet,  Fuirniount  I'ark,  i'a. 

H.  Uaupt,  Jr.    Fifteen  s{ieclmeuH,  I'lilted  Htates  aud  KusHia. 

H.  O.  Ives.    Une  Umoalte,  Cbester  fUy..  Pa. 

Miueralo|{lcal  and  Geological  Section.    MiuH-ovlie,  Chester  Co.,  Pa. 

Theo.  D,  itand.    One  eacli.  Talc  and  L^ranopbaiie,  PeniiH.vlvaniaand 

Georgia. 
Lieut.  RuecbeiilierKer,  IT.  S.  N.    Native  Copjier,  CiiquimtMt,  Chiil, 
Jaa.  F,  Sullivau.    Petrilied  wwid,  J  miwc,  ( Ji^>bs■l)o^^,  X.  J. 
StudentfMlueraloglcalCliiti.    Tweniy-fourapeiimeTin, Peiinsylvaiila. 
William  8.  Vaux  Fund.    One  hiindreri  and  eight.v-twn  specimens  for 

Wm.  S-  Vaux  collection  of  mineralM. 
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AbaBtor 407 

Abiefi 418,  42«,  429,  545 

AcaDthiH 488 

AcauthoRtlgma 414 

Accipiter 464,478 

Acemyia 811,384 

Acer 484,  485 

Achfet4)oeura 810,  ,888 

Achatiiiella     ....  214-22H,  2S7 
AchatiuellaE^truin  .   .    215 

Achatinellldw    .       .214,  287,  2:^8 

Aciura 887 

Adeeia 848 

Acris 896 

Acroglossa 888 

Acroflticta 887 

Acrotoxa 887 

ActjeoD 122,  128 

Actitis 474 

AdeuoHtyhim 426 

Adrana 47 

JEgeon 197 

i^^glalitis 474,  5a5 

Agarouia 122 

Agelaius      487 

AgkiBtrodoii 898,  405 

Aglaia 251,  252 

Agromy/a 818,  840 

AgruniyzklH' 889 

AilanthiiH 416 

Aix 468 

Alactaga 278 

Alcedinidw         482 

Alle 504 

Alligator 408 

Allograpta 829 

Amastra   .    .    .    .215, 228-284, 287 

AinauropHiH 84 

AmblyBtoina  .    .  882,  402,  406,  407 

AmblyBtoiiiidjo 402 

Amen)8iK>riuin 485 

AmmodramuH 489 

AmpelidK' 498 

AmpdiH 464,  498 


Amphibia   '. 894 

Amphicue])heB 886 

Amphisphicria  .21,  28,  26,  418 

Amphiuma 406 

Amyda 404 

Anaa 467,  468 

Auatidie 467 

Ancilla 11&-1 19,  122-129 

AudreuoHoma 824 

Aiihiiigu :^1,466 

Aiihingida' 466 

ADi0O]K>gun 828 

AuoHh  404 

Anoniia    .   .   .   .  100, 104,  114-124, 

128,  129 

AiiopheleH 819 

ADseres 467 

Anthomyia 886 

Anthomyidie 885 

ADth(>8tome11a 424 

Anthrax 825,  826 

AnthiiB 498 

Autro8toniU8 484 

Aiiura 8JM,  405,  407 

Ajxjx 215,  219 

Aplysia 847-850 

Aposphaeria 481 

Ai)porhais 145 

Aquila 464,  479 

Architectouica 122 

Anfhytas 882 

ArctoHtaphyloH 480 

Aretotheriiini 447 

Ardea 472 

Ardeidn* 471 

Ardella 472 

Arenaria*. 508 

ArgiH 181 

Argyra 828 

ArgvrauKpba 82-5 

Aronioohelys 884,  406 

Ariindiuaria 421 

AsclepiaM 42s 

Ascwhvta 4-»» 
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Asilidffi a-£S 

AaUuB 904,334 

Aegtidouecteft .   .    .    ,  3»fi,  404,  406 

AHpleniutu 43-1 

Aster 426,  SiO,  561 

Asteroma 481 

Aatacue 178 

Astarte 48 

AetyriB 74 

Asyndetua  .   .    .  """ 

Atalapba     .   .   . 
At  horaoophi  irue 

AtomoHla       ' ,    Hat 

AtrophupalpuB . 
Atrupbopo^  ,    . 

Atys 

Aartculella 214 

Avjcula  . 

Avthya    ,  4H8,  4tW 

Bsc<?ha SltO 

BaccharJH 408 

BuBcaulon HHS,  HHi 

BaeWEriHcuw     447 

Batrachia 44T 

Biutraniia 474 

BeloBepift.  .lie^llS,  I20, 12i-]l!4. 

im.  l&O 

B«dvg«l»       312,  342 

BembeciuuB 2fiii 

Bembei S.5I.:tM-S»2 

BemblduJ* 451-.154 

Blbio     . 

Blbloiiidiif 

Blcvrtes 

BigelovJa 

IHson  ■  ...    ■2i-i--J4.ii 


I  ACA-DKHT  or 


lufo  . 


[1S9S. 


Rufoaldte 

ISulbUtiBus 71 

iiQlimella   97,  117.  122,  127,  215, 

jIuUtt 122 

But«o 479 

Ityaeoarca  -  114,  I'JO,  I2S,  125-130 
CadulUB,   .   ,    .    116,  119,123.127 

fRiiia 539 

'JalaiuagruitlH    .    .       ...       514 

(.'alamlta SST 

(.•alcariuB m 

(.'alldrla 503 

CftUhihora 8SS 

Calltste 251,  SS! 

L'alobaU 806,  itiU 

■  .'aliwpbteria   . :!S 

I  'alciBptEa  ......  2ai,  iM 

CalvptropboruH  fl.  lOll,  114,115, 
118,  13«.  14.),  147, 15> 

C'Bnipauula 544 

l_'ampephllu»> .   .       .....   484 

Cauip»fci]enui» 3S8 

CBiiiptuiieura SIT 

l'anL'ellarlafV>-67,fl7,  114. 122.1Sa, 
I»,  130 

(;iiui*r 178,  laa 

(.:anla     .    .  4!< 

(lu|iiK>dltitn 414 

Uaprimulgldw IM 

Uudlnalie   '...'-.'.'.'.'-   m 

Uawx 944 

Carirea (W 

Caricella  67,  («,  114,  116,  117,  ll». 
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OeraturguH 828 

Coroospora 488,  489 

Ceria 831 

Cerion 20ft-210 

Corithium    .  79,  114,  118,  V20,  121, 

145,  147 

Cerouia    ...       52 

Ceroeporella 488 

Certfaia 499 

Certhildw 499 

Caryle 482 

Chsetoglossa 888 

Chsetomium 20 

CliaetopeiM :iH7, 888 

Chsetosphieria 21 

Chsetura 484 

CharadrUdai 474 

Charitonetta 469 

CheUdoD 492 

CheloDia 8a8,  408,  406 

Chelydra 886 

Chelydridje 886 

Chen 470,  508 

CherophiluH 178,  182 

ChironomuB 820 

Chirouomyidie 820 

ChloropH  .' 818,  889 

Chloroepieniinu 429 

ChondesteB 489 

ChondrotuB 407 

Chordeiles 484 

Chorophilus 897 

Chortophila 888 

ChrysemyB 406 

ChrysodomuB     .  74,  128,  124,  127, 

126 

Chrysogaster 829 

Chrysomyia 885 

Chrysopila 828 

Obrysops 821 

ChiyBotuB 828 

Olboria     428 

Cibota 122 

Glmbiola 67 

Ciiens 478 

dadoeporium 489 

CUngula 469,  508 

Qathurella 64 

ClavllitheB  .   .  78,  74,118-121, 125, 

180 

deigaetra 886 

dtota 888 

Glivioola 492 

Qytiomyia 888 

CnemidophoruB 886 

Coccyges 482 

CoccarsaB 482 

CoefaHeaiia 544 


Cuenosia 885,  836 

Colaptefi 488 

ColinuB 475 

Coluber 882,891,407 

Colubridffi 887 

Columbigalliua 476 

ColymbuB 465 

Compsomyla 385 

CompsothlyplH 495 

Coniothecium 488 

CoDopidue 831 

CoDopB 831 

ContopuB 485,  486 

ConuruH 464,  480 

ConuB 55,  114-129 

Corbula      52,  97,  108,  11:^180,  159 

Cordyluridte 33«) 

Cornulina    .    .    .  117, 118,  128,  125 

CoruuB 544 

Corvidie 486 

CorvuB 486,  504,  5a5 

Cottidie 410 

Crangon  ...  174-181,  190-196 
Cmngouida;  ....  173,  174,  198 
CraBsatella  .    .  48,  49, 1 12, 114-120, 

145,  147 

CrasRiHeta 889 

CrataeguB 482 

CrieetodipuH  ....   270,  271-275 

Crooodilia 403 

CrocodiluB 105 

CrocnU 448,  449 

Crotalidije 893 

CrotalophoruB 405 

CrotaluB 393 

Cryptobraiichidie 403 

Cryptobranchufi    ....  408,  406 

Cryptosph»^ria 27 

Cuculidte 482 

Cucullaea 45, 145-147 

Cucurbitaria 420 

Culex 819 

CulicidBB 819 

Cuterebra 831 

Cyanocitta 486 

Cylichnella 64 

CylindroBporiuni 435 

Cymbiola 122 

Cypreea 78 

Cyrtopogoii •  .   .   .    328 

Cytherea  .   .  97,  114-116,  118,  120, 
123,  124,  128-180,  146,  147,.  252 

Cytoplea 432 

Dactyloniyia 829 

Dafila 468 

Dalmania 331 

Dasyllifl S24 

Degeeria 964 
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Dendruiua 4i)4,  466,  Aim  ; 

Dentftlluii)  .   97.113,  .14,  116,  1^::,  ' 
I2H,  125,  I2H,  12»,  l.W,  14T,  I5!< 

Derumyla :t2t,  :fi4 

Deflmoguathidu; 400 

Deem<«natbu8 982,  400 

Dexlds »:{4 

Deyeuxla 415 

Diachlurua H2I  , 

DIadopfaiH 4a3  I 

IJlaphoruH ■128; 

Diatrypella 27,  426 

Dichieta 338  i 

DicMDOiuyia H20 

DidelpbvB 381  I 

Didymella      421 

Uldyiiiottphieriu    ,,..,.    421  ; 

Uidyiuirtrk'hia 2\  , 

DiemvelyliiH         .    .  3H1,  400,  405 

DitiiupliiB  531 

UUIwvikella H4,  H5 

Dilophii" 319  : 

Dloopyroo 441  ' 

DIoatracbuH H28 

Dlpolta 3ii 

Diplarthm 447 

Diplodla i22,  4H-2,  4:«  ! 

Dlplodlna       434 

Diploele 319  I 

Dlpodldw 270-286 

Dlpodomyw 270,  272  i 

Dipua 270,  271,  272  I 

DlBCueia 29  : 

DIatortio  .    ,    ,    114,  lie,  118,  119, 
122-m 
DUnifia  .   .    .    Iii^  ' 

DIzunlaf  .   .    '^2S  I 
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Elephas 447 

Eiutherium 278 

ElyiiiUH 4111 

Eiupldu^ aa7 

H:tii|.id(>ijax    .  ■    .    .  .181,  .'UGi,  4S« 

EinyidtK 3&I 

iCucliiaiit(N.-(?riiH 4a 

Eiidopacby»>      .  116,  118, 124, 1^ 
EuKVstoiiia 382,  .tSe 

EiiKyHt*.iiii(ia- am 

JCiihIiiu  S37 

EutojitycbuB 270,  aM 

Ephydra 339 

EpbydHdai SSS 

Epiloblum 437 

EquUH 447,449 

Erato Iffi 

Erax 324 

Ereuiier^ 47S 

Erlfjeron  . .>44 

ENiipbonini .>14 

EriopUni »:» 

EriHmatiim 4«N 

ErlstallH 3»n 

ICuuntha 334 

Eiitir«HtH.       SS7 

1'  ui'heilodon «3,  l:£; 

Eucypbtdea ITi 

Eubykis 327 

Bum 


Euj.hvla 120 

EuplDtefl 168 

euroHta 337 

EuHpooeiiH SSS 

E«lyi'«Ha  .  42B,  42R 

Gtixcwla   ,          ,          ,       .  337 
Ev^)tunly^^ 
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GalliflW 475  I 

(iti]llDaKi> 4T8 

UaUiDultt .    ilH 

UaHtrldluni 12a 

Uastropodu 08 

Uaviit rm 

Gaxa S4 

Goaster 41.i 

Goomyidte ■SiO-^m,  .HH9 

UeotlUyplR att1,40- 

Ueratdla '>5H 

Gewn 326 

Uladiolua 4:« 

Olaucioiiel.Ui 4fifl 

iiliTee  447 

Uloeoti^riuiu 485 

Glycena -T4fi 

UlyphoctaugDii 174 

GnaiuplniiBilupUH H'2S 

<}Doi)hi)myia . 320 

OoDia 332 

Gorytee 517-539 

OnuidiuJa 413 

Orindelitt 439 

Gnildn 472 

Gnis 472 

Gryptasa 142 

Gutierrezla 434 

UyiUQodexiu 31ii,  334 

Gymuopruflupa 332 

GymuopteruH -328 

Gymnoptycbui' 28H 

(ivrinophlliiH 401 

Habia 401 

Haldea 407 

HallieetiiB 47!) 

Halteria IB8 

HarporiiyuchuB 498 

HelmlDtheniB 494 

HelmlnthophllaBSI,  404.  494,  495 

R«Uantbus 42:^ 

Helfcobta 317.  334 

Helictet 2H7,  2RS).  240 

Helicteres 2H8 

I^IInaU 494 

HeliBcomvn 28fl 

Helophihie :t!0,  331 

Hemerodiximia 327 

Hemidactyliiiiii    .....    407 

Hemlpentbeei     325 

Heiidersouia         433 

Herraetto 321 

Herodionee     471 

Herijelfidryas 407 

Herpotriohia 21,  415 

Heterochroa 306,  «39 

Heterodon      893,  407 

Hctaiomyiditi 270-286 


Hibiscus 4.38 

Hilara .327 

tllppelates :s»9 

HippolioBtidH: 340 

Hiriiiuueiira       .3^ 

Hiniiidinidit 402 

Hogardia        264 

Hokijcephalu 323 

Hulopuguu 323 

Honialoiiiyia.  ■ 385 

Hom.i  446 

HomunCtgia 427 

Hopllsua .i2S,  532,  637 

HyboB 327 

Hydrellta 888 

Hyla     .   .    .  iWl,397-:ilt9,  405,  407 

Hylldie 80S 

MypoHleiiB. 318,834 

Hypoxylon 27, 426 

HyaterliiiM      42H 

Icteria 881,497 

Icteridfe 487 

IcteruH 487 

[ctlnla 478 

I^anldie 886 

ImpatieoH 560 

iicothraujilH 252 

Jobnaonla 816,  334 

Jurdaiiia 410 

Jungo 490 

JuilDia. a32 

Kalmia .'loM 

KlDDSteriioii       ......    884 

Lablella 287 

Tjagupue 503,  505 

t*mfnella  .   .   .  -'15,  2-27,  228,  237 

Laoidfe 493 

(.auiuf 403 

rjipbrla 324 

r.AphvBtia 323 

Ijaplvflia 347-3.'j0 

Lapparia.       .   .  11«,  1T7.  120, 1:10 

T.arldii> 486 

l.arra 268 

Tjtrus 46.1,  608,  o04 

I  laBlnnpbrerla 21 

LatlruH  71,  11)8,  118.  115,  117,  119, 
12{,  124,  128,  128,  129,  130 

Laiixanla    .   .  338 

Irfida  .    4(i.  119,  lit,  126,  129,  130. 
147 

[.epidophiiia 828 

Leptacbatiiia        .      214, 287,  ■£(» 

licptidii- 328 

r*ptiB S2S 

Leptoda 384 

[.«ptogait«r 304,  828 

LeptORpberia 421,  423 
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Lepua 241-MS,a 

lieBainKia     ...       5 

LeetiphoruB S 

Leteadnea 4 

LeuoomdlDs n 

Laucopla, .....       S 

LevUusus    .   .  6»,  TO,  KM,  IW,  1 

LigUBtlcum 4 

Umlculffi 4 

Llmtiophilu 3 

iiiiniiopbora a 

Linoelna H 

LlopeltlB 4 

lilquldambar 4 

Ltape a 

Iioblopten 8 

LoewU 8 

Lonchsea 3 

LoDCtateldte    .  .    .   .  '  .8 

I..ongi  pen  lies 4 

Loulceru  . 4 

Lophloatonia  ....     -JSi,  41H,  4 

Lophodytw 4 

ijutus 4 

hoxia. 882.4 

Ladlia a 

Lucioa 1 

LunuUt««    . 1 

Luzula 5 

Lychnis a 

Lycopordol] 4 

Lvgodeemia 4 

hvnx. 4 

MachaeroduB .4 

Macrodiiree 4 

Macroclemys  ...  .    .    .    H 

Macron  |.H>rtu  ID 
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Melugraiuma     tiB 

MeliiBpiaa 4S0 

Muuobi'aiiL-huH 408 

MephitU 44T 

Meretrix SO 

Mergaiiaer 4C7 

Meromacbrus SW 

Meiomyiuk SK 

Merula Ul 

Meealla 90,  114,  lt«,  lU, 

121-lda,  14S 

Me»u«nuuiuH 329 

.MfUtK|jh>u:ha 428 

Miui-citwmbtx -tfil,  868 

Mlcrocbtetlna SS4 

Microdon        82» 

Altcrupe/idw 886 

MicrD|xxlidit 4B4 

Mlcrutug 681 

Mldaidic Sffi 

Mlda« A-JS 

Milenia      a»l 

MUtograinma .SttS 

MlmiiH 498 

Mitra I2i 

Mniotllla 494 

Moiotlltldae 494 

Modlola 411 

MolIMa 428 

MolothruB 487 

Monedula    .    .   .  :t51-354, 86S-Sr2 

Monoptygma 122 

Motacillldfe 498 

Murex 74,  75,  IB 

Mucidte SSI 


ies&] 

NeveriUi 12:; 

Newcombia    ....  21o,  226,  2S7 

^Icoclea !t2R 

NlcotUoa 420 

Nlmr&vuH 44fl 

Northupltb 409 

NutlphUa :«t8 

Hucul»  .   .  .  im,  13t-iai,  147,  158 

NnmeniuH 474 

NjcUcorait .    4;a 

Occulloa ll«,  124 

Octatbera ae8 

OcypbuniiH 330 

Ocyplera 332  ! 

OduitUimyiu 1121  ; 

Odoutupulyit 7.i,  77,  122  I 

Oestrida; SSI 

iE0tr»pha»iH 38S 

Ohleria M)  ' 

Olfentia 840 

Ollgoeuniu i-lST 

OUvella 1I»,  130 

Olot   ... 


N  SOUBMCE8  UF  PUILADRI.PHIA. 

pBBBerelia 


A2a  I 


Ommatlus  .... 

Oncoducera H2e  I 

Onychutrla 4on 

Opbeodrys  ,   ,       H91  | 

OpblboluD Ml, UK 

Ophidla   ...  m-,  40.1,  4«i,  447 

OphlsauruB 404 

Opfaloboluit 4:21,  424  I 

Ophyra 335  i 

OrtaOldie 33fi 

Osclnldif 3S9  I 

0«ctnlB !m 

OBtiea       .45,92,112-124,145-148, 

OviboB 245,  247  I 

Ovularla 437  I 

Pacbycerina :^S8  | 

Pachyopbtbalmuii 334 

Pmchyrrblna 320 

Pacluulue 2H1,2H6 

PalKinon 17H 

PmludlcolH' 472 

Pandion 4ft4,480 

Paracerloti 206 

Paraclinue 328 

Paracraugoii  .   .  IT4, 175,  1H8,  1H9 

ParagMs .12ft 

Paramcpduni 167-160  ' 

PualbBDU 338  I 

Paridw 4»8 

Parklnsotila 431  ' 

PutullDa 21o,  221,  237  I 

ftuxw 4M,  498,  600 

Pwydia 338,  339  I 

FWMT 489  I 


.    .   .   .    4»1 
....    486 

Paasetiua 491 

Patellea 428 

Pect«i)    112,114,118,180,131,148 
l>t»CtUIICtllU8 112 

Fudetee 270,  ST2-277 

PedlculariH M4,  d4o 

PelaHtoueuruH 32(j 

PelecaiildK 467 

Pelecaoue 467 

Pelecypoda 46 

Peltandra 287-289 

Peuiophom 41S 

Peutetemou 423,438 

Percbanw 286 

Perdtcella .    215 

Pardita 11-18 

Perlploma 62,  125 

Peruguathua 270-272 

PeromyBcua     ....    33,381,882 

Petrocbelldi>ii 492 

Peuciea 490 

PeKiza 428 

Phaoella 668 

Phalacriicoracidie 466 

Hhaiaerocorax 466 

Pba^iiK'listu 383 

Pha.slo|ilerv\ 383 

Phllohela  " 178 

PtaleoMpuia Wi 

Pboenlcunie 34!) 

Pbt.ladomvtt 114 

Phoma 28 

Phora 840 

Pborbia 386 

Phorldi*- 840 

Pboruoera 382 

PboH  ...    103,  114,  116,  lis,  110^ 

I'lirj 


l2!^■l^» 

404 


Phyllftchrua 427 

Phytluettcta 430,  431 

PbyBttloNpora 421 

"hywreephala    .    .  ""' 


Pici 


482 


Picldre 482 

Pinna 116,  120,  ISO 

PlopbUa 338 

Piopbilidie 838 

Pipllw 491 

Plpi/a 329 

Pipuncuiidie 381 

Plianga 402 

Pituopbls 407 

PlagloneuruH 828 

Plaglprospberyaa 882 


604 

Planera 489  ' 

PlBDtagu 427 

Platyura WT,  818 

Pleeia 819 

Plectropbeuax   .   .       .   .   ^04,  506 

Pleoaporu 421 

I'lelhudou *>l 

Plethudoiitidti' 40] 

PleurudelldH.' 41)0 

PleurulicUH 27O-2H0 

meiiPrtoma.   .  .Vi-W,  97, 118,  114, 
nfi-118,  120,  lir^l*!,  14-i.  147 

PleurotuDiellft on 

Plioatula   .    104.  ]14-l:iH,  180,  181 

Poa 541  , 

Podiclpldip 4«5 

PodllyiiibuB 465 

Polemaniuiii 4^  ! 

P(rfloptila -iOO  I 

Pontocaris 174,  17.>-I97 

PontophUUH    .   .174,175,182-187, 
lfll-lti7 

PoocujteD 489 

PopulUB 41«,  417,  420 

Porzana 473  , 

Potentllla 544 

PriouMMUgon  .    174,  175,  188,  180  ' 

ProbOBCWlB 447 

PructacHDthuH :IL'4 

Progne 492 

Proiuuchus 3:^ 

Prownuldes H14, 334 

ProtbevhtiB sai 

ProtocArdiuiu 114 

Pruti>notaria 381,  494 

ProtMutychuK 26&-28« 

Pseudem.vs H84,  408 


HU8  OF  TMR  iLCADKlIY  <J 


[1895. 

Pyrula  .  77,  128,  125,  127, 128, 130. 
14i 

UuereuH 428,  432,  433 

QuiBottluH 488 

Uallua ■-    ...    472 

Raiuularla 487 

KaiiH m2,  .S94-896,  407 

Kauaria .■»S 

Katigifer 246 

Itatiidii- 394 

Kaiitiiii'uliiH 544 

Kuplore'i 477 

R^ulua 382,600 

KhacbiceruM 330 

KbaiimUB    ......    484-4SG 

Khipldia 320 

Rbyiichot«pt)alui> 82> 

Ebj-DcbopidH' 486 

KhviichoiiH 4)18 

Rbue 420,424,43.4 

RiciiiuH 421 

Rimella   ....    78,114,  115,  !30 

KiiigioiiU 58 

RixMi 508,504 

RIvellia 336 

RuHelliiila   .    .22,  :i8,  41,>,  416,  419 
Rounieg<ieria 428 


Bum 


437 


HabiDfM  .    .  174,  17->,  187,  188, 198 

Bawmyldw .    282 

Sallx 4Se,  .>44 


Saliu 


1«6 


BambiiciiB  . 
Saprum,VKU  . 

Baproiuyzida;        838 

.Saruomueroiiji'hia 384 

t^aroophafca 334 


1895.]  >ATiJi 

ticl«rocra<igi)ii    .   .   ,  174,  176, 1T7 

^k■ol>illeilu Hi;,  i:^; 

tjoulecu)iha)[UH  .......    4H7 

Mculupftcida- ,   ,    473 

tScutella li:t-ll;") 

SepfidH! :VH 

SepHlH -AHH 

Heptoria 4.14,  4:« 

iteluphaKu 41W 

SigarelUB.    \m.  IIU,  118,  lil,  124, 
12H,  180 

mKoiuduii .181 

.Sillijuti ,51,  97 

.Sijibwlvtia HSH 

diphuiia :«« 

mphouellu ;«<9 

Siphdjihviii ass 

Siren 406 

Bltm 499 

Bmlluduii 446 

Solatium 441 

S»litriiiiu8.H,  K.i.  114.  llti,  ll»,  123, 
lii-iffl,  i;-Mi 

Uolidago 4.18 

Somattsriu rim,  ofti 

^rex .■JSU 

SpallanKaiiiii XU 

Spatula 4«H 

dpelerptm 401,  405 

SphHTellu       .    ,    .W,  110,  4a).  4;!1 
.Sphieria    .  .  3K8I,418.  427 

MphaeropwiK    .   .    .  2H.  2».  4.H6,  4:17 

Bphet-iuH JMi-jm 

Mphex .yjR 

SphyrapicuK 483 

tjpliugraphu    .       :«7 

8pil<nnyla 331 

SplDUH 488 

Spi/^ 491 

Spizclla 490 

Splrorbis  .     104,  11H.  110.  1^.  i:!l 

SporodeMiiiiiiin 430 

8tegaui>rxxlet4 406 

Stelgidoptervx 49:1 

StelUria       .'>44 

Stemphvliiini    .       ,    ,    ,  440. 441 
SteDiulia         ....  ;iol,  373.  H74  : 

Stenoiiterina 337 

Htercorarlun .tOL'-.504 

Stemii  .'rfi,T 

StIlbomveeH 441 

BtlKiDi an 

StizuH L*ft4-2(W 

Stomoxyfi 33.5  [ 

Storerla 40,5.  406  ; 

Btrattomyla 321 

Stratlomyldie 320  j 

Btrepeidum 71  ( 


OP    PMIl.AIIKI.PHIA.  606 

Strlgidie 4H0 

Wtrlx 48(1 

Btruphiu ,.   ,    20B 

irtturuella 487 

Stylonchia 168 

Sureula 56 

SylvaDia 382,  4ft4,  497 

SyuaploniyH 982 

Syiiechen .H27 

Syuth«Hlumyia 330 

Syniiuiii 484,  480 

Bytuola 77 

Syrphidw atH 

S.vrphua 820 

ByHtotcbiiH a2l} 

SyHlroiiiia SSb 

Tabunidii'    . 3l'] 

TabamiB .   .121-823 

Tachlua 333 

Tschiiiidii; 3.31 

Tacbluiua? :W9 

Tachiuumyla .184 

Tachiuopbvta 338 

Taobyelnela 402 

Tai'h,vtr*chu» 828 

'ramlafi 43 

Tanagra 251 

Taiiagrida- 492 

TatiyiniH 308,  320 

Tapirii8 447 

TaraciiciiH .128 

Taraiilf M 

TBicbiMtHira 2.%  419 

Teidie 38<i 

Twtiidliiata 447 

Telliiia       ,       .)1.  126,  130,  147,  ].t8 

Tenuinrala 76,  129 

Tephrilifl .137 

TephniuoU     ...  387.  836 

TerebelluDi     114 

Terel.ra  .  -M.  -'Wj.  103,  118,  116,  117, 
122, 12.5-127 

TerruiMiiie .182,  383 

TetatitHvra XiH 

TethvH 847-3.-,ii 

TbamiKiphiit »87,  40H 

Thereva 327 

'ITiererida- 327 

TbomoinyH .'14-,'!" 

Thryolborua       ...  ;«],  498.  40!) 

ThvHunonivla 332 

■rbvridiiim 424 

'I'ipiila 330 

'npulidw 320 

Tontophilue 184 

ToniatelUna   . 237 

Tiirula 439 

TotanuB 474 


PBOCKKI>INQ8  OF  THB  ACADEMY  OF 


Toxuphors  . 826 

TracbyaUimata 406,  407 

Tremittoiiphftriu 24,  25 

Trlchopoda .181 

TrifoUum ■-fiu.&n 

TiiguuBTCu    10:i.  UH,  114,  119,  12S 

TriDgM -iOM,  -tOo 

I'rlouyehldn' ;««  ■ 

Triouyx 404  , 

Trlaetum      544  ' 

Trochilidw 485 

TrcMihiluH 4»'»  ' 

Trochita 130 

TrocboMuilia 116, 118  | 

Troglodytes 382,  499  , 

TroghKlylidte 498  . 

Tropidia 331 

'riupldutUTjium ->il-6d4 

I'ropldocloukiu 40e 

TiopldonotiiB ;i88 

TtypeU 38» 

Trypetldte 337 

'Puba 12».  128  I 

Turblnolla    1]».  118.  119,  128,124. 

129,  l.tO  I 

TurdidiB 500  I 

TurduH 382,  VX),  Wl 

TuTDJcula 127  , 

Tuiricula.  ,    .   .  ii»,  118,  ll»,  123,  | 

125.  128  I 

Turrltt 69,  122  I 

Turrftella  81,  82,  97.  114,  I  I8-1:M), 
14.V148,  157,  Ififi  I 

Tymnnlda- 48.') 

l^tanniui 485  ' 

Umbellulariu 43S 

Urellia 3«7,  338  [ 


[18d6. 

UHnatoridK 4A) 

Urocyon 42 

Urodelft 400,  405.  407 

Ureew 447 

UrUca ,    4SB 

Vacclnlum 20,  544 

V'oKuera  . 5>1 

VaTeriaiiellu 648 

Valwi 42S 

Venerlcardia  48.  97.  100,  lOS,  IM, 

110.  112,  113,  11.),  no,  118,  120. 

121,  12:^,  124.  127-130,  14.V-H7, 

157,  150 

Veuturiu 20 

VeuiiB 251 

Vermicularia 28,  421 

Veni)a 525 

Vire« 4ft4, 493 

Vircuuidx- 4SS 

Virginia 405,407 

Vo]uc«lla 330 

Volutitilhes  45, 67.77, 100. 104-110. 
123-128.  l:W,  140,  147 

V<)lvaria 67 

Volvula 54,  119,  122 

Vutpen 447 

Whitneva 71 

WwdBitt .>44 

XuDthngramma .S0i 

XuDtbomelaiia 332 

Xylupbagidie 820 

XyloW fa\ 

Yoldift     Sr,.  \m.  ViR,  VS^.  145. 147 
Zapu« 271.278 


Zenaidura   , 


433 
476 


1895.] 


NATURAL  SCIENCES  OF  PHILADELPHIA. 


607 


GENERAL    INDEX. 


1895. 


Additious  to  the  Museum,  o90. 

Allen,  Harrison,  M.D.,  election  to 
Council,  172.  Election  to  Pub- 
lication Committee,  172. 

AntbropoloKlcal  Section,  report 
of.  588. 

Halawiu,  I).  D.  Description  of 
new  8f)ecieH  of  Achatinella  ft-oni 
the  Hawaiian  Islands  (Plates  X 
and  XI),  41,214. 

Ball,  M.  v.,  M.I).  Report  of  Mi- 
cro8ct)picjil  and  Biological  Sec- 
tion, report  of,  o74. 

Botanical  Section,  refK>rt  of.  .>78. 

Brinton,  I).  G.,  M.I).  Report  of 
Professor  of  Ethnology  and 
Archjeology,  o8o. 

Brown,  Stewardson.  Rejxut  of 
Botanical  Section,  578. 

Cadwalader,  John,  election  to 
Council,  40. 

('arter,  Henry  John,  announce- 
ment of  death  of,  249. 

Chapman,  Henry  C,  M.I).  Re- 
|K)rt  of  Curators,  570. 

Cwkcrell,  T.  I).  A.  Some  new 
Bees  of  the  (;k?nurt  Perdita,  11. 
The  Bees  of  the  Genun  Perdita, 
516. 

(A)mmittee  on  Hayden  Memorial 
Award,  report  of.  541. 

C'ommittees,  Standing,  J). 

("onchological  Section,  report  of, 
576. 

Cope,  Edw.  J).  The  fonsil  verte- 
brata  from  the  fis*<urc  at  Port 
Kenne<ly,  Pa..  44(J. 

Corresponding  Secrctarv,  report 
of,  .■)64. 

('oxe,  Ecklcv  B.,  announcement 
of  death  of,  249. 

Curator  of  the  William  S.  Vaux 
C^)lle<'tion>*,  587. 

Curators,  rept)rt  of,  570. 

Dana  James  I )\vight,  announce- 
ment of  death  of,  212. 

Dixon,    Samuel    G.,    M.  1).,  ap« 


poiutment  on  Library  Commit- 
tee, 218.  Curative  effect  of  tau- 
rin,  516.  Report  of  the  Profes- 
sor of  Histology  and  Micro- 
scopic Technology,  586. 

Elections  during  1895,  588. 

Ellis,  J.  B.  Notes  on  spei'iniens 
of  Pyrenomycetes  in  the 
Schweinit/  Herbarium  of  the 
Academy,  10,  20. 

Ellis,  J.  B.,  and  B.  M.  Everhart. 
New  Species  of  Fungi  from  va- 
rious localities.  875,  418. 

Entomological  Section,  report  of, 
577. 

Koote,  A.  E.,  M.D.,  announce- 
ment of  death  of,  442. 

F(K>te,  Warren  M.  Prelimlnarv 
Note  on  a  New  Alkali  Mineral, 
408. 

Fowke,  Gerard.  ArciiFBological 
Work  in  Ohio,  442,  506. 

Fox,  Wm.  J.  Synopsis  of  the 
Stizini  of  Boreal  America,  249, 
264.  Synopsis  of  the  Bembi- 
cini  of  Boreal  America  (Plate 
XIV),  851.  Synopsis  of  the 
North  Ameri<»an  Si)ecie8  of  Go- 
ry tes  Latr.,  448,  517. 

(ireenc,  Edw.  L.  Eclogie  Bo- 
tan  ictc,  No.  2.  1.  Some  new 
Western  Plants;  II.  Revision 
of  Tropidocarpum,  541,  546. 

Harlow,  I/ouis  A.,  M.D.,  an- 
nouncement of  death  of,  448. 

Harris,  (^rilbert  D.  On  some  New 
and  otherwise  Interesting  Ter- 
tiary IVlollusca  from  Texas 
(Plates  i-lX),  10,45. 

Hayden  Memorial  Award,  report 
oil,  541. 

Hayden  Memorial  (Geological 
(fommiltee,  api>ointment  of, 
218. 

Heilprin,  Angelo.  The  Port  Ken. 
nedy  deposit^    451.      Appoint 
meiit  as  Professor  of  Geology 


PROCRBDIHOB  OF  THE  ACADEMT  OF 


oie.  Repurt  uf  Prutetmit  of  I  n- 
vetebrate  Puleontology,  5ftl. 

lIlDe,  Elmore  C.  M.  1).,  uii- 
uouDcenieiil  ufdcuth  of,  IT::. 

Holm,  Theo.  ContrlbutioiiH  to 
the  t'Icira  of  Ureeiilaiid,  olii, 
54H. 

HuuHtoa,  11.  H.,  aiiiiuiuictiiuetii 
ofdeathuf,  HO:;. 

Hulke.  Johii  Whilaker.  hii- 
uouDcenietit  uf  dealli  of,  -^l-^. 

Huxley,  ThoniaB  H.,  auii'iiiiu'e- 
nieiit  uf  death  of,  tVKl. 

Index  to  (Jeueta,  -VJT. 

JefTerie,  William  \V..  aitjioiiit- 
niBDt  m  Curator ufihe  William 
H.  Vaiix  Colleclioiin,  2i:i.  Re- 
iKirt  of  tbe  Curamr  of  Iht  Wil- 
ttam  H.  Vaiix  Uune<ll.i)M,  -jST. 

.lohiisoii,  C.  W.,  and  1).  W.  <;..- 
'jiiillel.  l)l|nerHorFl<iridu,3»l, 
■MXt. 

Ktller,  Ida  A.  The  jell.v-like  »e- 
i-retioii  of  the  fruit  of  F«ltaudru 
iiiidulatu,  24i>,  -'fi-.  Nolt-B  on 
the  Study  of  the  (:r.iBH-fertili/-a- 
lioii  cif  Flowew  by  IiiseftN,  -'Al, 

Kennedy.  WilUaiu.    The  t^K-ene 

Tertiary   of  Te.\aH   eawl  of  the 

BraKon'Hiver,  41.8!). 
KIrkwood,     Daiilel,     aiiiiomn.-e- 

meiit  of  death  of,  44J. 
Ijanibom,  Koberl  H..  uuiiouiiw- 

luent  of  death  of,  II), 
l^wreuc-e,  George  N.,  aniioion-e- 
-  iif  death  <if,  \T1. 


[189&. 

muuudB  Id  Duval  Co.,  Florida, 
442, 448.  Two  Moonda  on  Mor- 
l>hy  [Hiaiid,  Florida,  442,  443. 
Oert^ii  Saiid  Mounds  of  the 
Ocblawaha  River,  Florida,  44'J, 
443. 

Moore,  J.Peiuy.  Notenoii  Ameri- 
can Kn(*ytr*idtv.  I.  New 
SpeeieH  of  Krideriela  from  the 
viciultv  of  Philadelphia  (Plate 
XI11),302,  :M1. 

Moorhead,  WlUiani  (J.,  an- 
iiouiicerueut  of  death  of,  10. 

.\li>rri».i:harle«.  The  Extiuotion 
of  Siiei-ie",  24H,  S>H.  Rcporl  of 
AiUbro|>oliiKiual  Section,  .'Al. 

Morri«.  llev.  John  Ci.,  announee- 
rnent  of  death  of,  44'J. 

.\olan,  I'klw.  J.,  M.IJ  A  l>lo- 
graiihii-al  nolu-e  of  W.  S.  W. 
liiiRclieolierger,  M.l>.,4-i2.  Re- 
^wrt  of  Reeordlng  Heeretary, 
.)62.     Reimrt  of  Librarian,  .^Ai. 

Norwood.  J.  li.,  aiiuouncement 
ofdeathof.  442. 

()l"erhtilt/.er.  Viokerw.  UeologJ- 
of  the  Uland  of  (Eland,  24A. 

Offleera  for  189H,  688. 

Ornithological  Heotlon,  rei»irt  of, 
.-)8I. 

Ortmann,  Arnold  K.  A  Htody  of 
(he  Bvsti-matle  and  geographic 
DiHtriliiitiot)  of  the  Decapod 
Family  Cmngoiiidii-  Bate,  172, 


1896.] 


NATURAL  SCIENCES  OF   PHILADELPHIA. 


609 


Report   of   Miueralogical    uud  ' 
(Jeoiogiral  Section,  58(). 

Keeordiiig  Secretary,  report  of,. 
562. 

Redfield,  John  H.,  auiioimce- 
ment  of  death  of,  171.  Memorial 
minute,  171.  Obituary  notice 
of,  292. 

Report  of  Anthropological  Sec- 
tion, 588. 

lieport  of  Botanical  Section,  578. 

liei>ort  of  Conchological  Section, 
576. 

Re])ort  of  (-orres ponding  Secre-  | 
tary,  564. 

lieport  of  the  Curator  of  tlie  Wil- 
liam S.  Vaux  CollectiouH,  587. 

Rei)ort  of  Curators,  570. 

Report  of  Entomological  Section, 

Report  on  the  Hayden  Memorial 
Award,  r>41. 

Rei)ort  of  Librarian,  565. 

lieport  of  MicroHCopical  and  Rio- 
logical  Sei*tion.  574. 

Report  of  Miueralogical  and  (ieo- 
logical  Section,  580. 

Report  of  Ornithological  Section, 
581. 

Report  of  Profewjor  of  fc^thnology 
and  Archieology,  585. 

Report  of  Professor  of  Histology 
and  Microscopic  'i'echnology, 
586. 

Rei)ort  of  Professor  of  Inverte- 
brate Paleontology,  -58:4. 

Report  of  Professor  of  Inverte- 
brate Zoology,  585. 

Report  of  Professor  of  Malacology, 
586. 

Report  of  Recording  Secretary, 

562. 

Rex,  George  A.,  M.  1).,  an- 
nouncement of  death  of,  HS. 
Memorial  minute,  40. 

Rhoads,  S.  N.  Description  t)f 
new  Mammals  from  Klorida 
and  Southern  California,  10,  H'2. 
New  Sul)8i)ecies  of  the  (Jray 
Fox  and  Say's  Chipmunk,  41, 
42.  Notes  on  V^arying  Hares 
of  Washington  and  Rritish 
Columbia,  212,  241.  Distribu- 
tion of  the  American  Rison  in 
Pennsylvania,  with  remarks  on 
a  new  fossil  SiHJcies,  212,  244. 
Contributions  to  the  Zoology  of 
Tennessee,  No.  1— Reptiles  and 


Amphibians,  376.  Contribu- 
tions to  the  Zoology  of  Tennes- 
see, No.  2— Birds,  376,  463. 

lUlev,  Charles  V.,  announcement 
of  death  of,  -14  J. 

Ruschenberger,  \V.  S.  W.,  M.D., 
announcement  of  death  of,  172. 
liiographical  notice  of,  452. 

Ryder,  John  A.  An  arrangement 
of  the  Retinal  Cells  in  the  Eves 
of  Fishes  partially  simulating 
Compound  Eyes,  161.  The  true 
Nature  of  the  so-called  "Nettle- 
Threads  "  of  Paramoecium,  167. 
Announcement  of  death  of,  172. 
Memorial  minute,  211. 

SaportA,  Gaston  de,  announce- 
ment of  death,  212. 

Scott,  Wm.  B.  Protoptychus 
Hatcberi,  a  new  liodent  from 
the  Uinta  Eocene,  249,  269. 

Shari),  Renjamiu,  M.  1).  On  a 
collecting  tour  in  Alaska,  Ber- 
ing Sea  and  the  Arctic  Ocean, 
442.  ReiH)rt  of  Corresponding 
Secretary,  564.  Rei)ort  of  Pro- 
fessor of  Invertebrate  Zoology, 
585. 

Skinner,  Henry,  M.l).  Report  of 
Entomological  Section,  577. 

Standing  Committees,  9. 

Starks,  Edwin  Chapin.  Descri])- 
tion  of  a  new  (Tenus  and 
Sf)ecieB  of  Cottoid  Fishes  from 
Puget  Sound,  375,  410. 

Stone,  Witmer.  On  the  Priority 
of  the  names  Calliste,  Aglaia 
and  Calospiza,  and  their  use  in 
Ornithology,  213.  251.  List  of 
liirdn  collected  in  North  (Treen- 
laud  l)V  the  Peary  Expedition 
of  1891*  92,  442,  502.  ReiM>rt  of 
Ornithological  Section,  581. 

Sutor,  Henry,  and  H.  M.  (iwat- 
kin.  Observations  on  the  den- 
tition of  .\chatinellidje,  41,  237. 

Thomas,  Charles  M.,  M.  D.,  an- 
noun(*einent  of  death  of,  516. 

Tomes,  Sir  John,  announcement 
of  death  of,  442. 

Walter,  Knima.  Does  the  Dela- 
ware Water  (iap  consist  of  Two 
River  (iorges?  172,  198. 
Williamson,  Passmore,  announce- 
ment of  death  of,  172. 
Wiugate,  Harold,  resignation 
from  Council,  516. 


"I 


n 


M 

**^ 

/M 

"^ 

1 
■ 

i^ii 

•1  ■ 

^n 

•if 

1 

ill 

1 

1 

■  i  -J 

■       • 

'"  u 

. 

1 

j 

'■1 

: 

i\;!l 

■*^'l 


■  -t 


NATURAL  MlllOfrWI  Of  PHII.AORIiPHIA. 


UkllluuU        .    .   - 

,  ;  :  :  Iw 

iJwtridiuni        .   . 

.     .  lla 

liMMtroiMMta. 

.»« 

U«vt> 

.        -        -lOS 

.    w 

Uewier 

.    4|-. 

UwtnivldH-      ... 

•J.TO--JliH,  «!!! 

Iknud^a  . 

-     .  .  .-..w 

ffenm 

...       :fJ6 

UlMllolUH      .    . 

.   .    4:t-. 

(tluicloiietta 

.       .       -trtt* 

liMre* 

.        .    «7 

(iloeoNiHjrluni 

,    ,        4SA 

(ilvwrU 

....    ■W> 

.    .    174 

.    .    .    .    »2» 

lt.ioi.hol».vli. 

UunU   ... 

.  .   :»> 

(iurvu-H 

517  .W» 

UnndliiU 

4IS 

<iriii(k'liu 

4.W 

(Iniidif 

.    .            47L' 

.142 

(ii)i[iiTrvxia, 

m 

tiyiMiKxlexiu  .   . 

;ns,  :k4 

li.vniii<i)>r>iMi]>H 

.    .    112 

iivii)Ht))itvi-huK 

■JHll 

iJvrliioiihlliiH 

Il'al.1. 

4i»l 

tlkldott . 

«r; 

47B 

HBllt-ria 

IH8 

H*n>»rliviioUiiH 

4!M 

Helmlnthofihtlm  H>il 

4IH.  4!M.  4W 

lU-IUlltlKtH. 

.    f£i 

t  lender 

at-.  Sl«.  iMI 

ll«H<!t<>r«> 

S« 

(IM 

lleitwiiiiv*. 

a«l 

i-;ii.  :ni 

:i::t 

llMllldlll-tvlilllll      . 

t'lT 

lltniliNfiiihii- 

:ij-'i 

lleniii-llH 

HJl 

lUriN-l-idrvnK 

4117 

Her]->lrl'-lih>  . 

^'1.41.1 

:tfW.  *«< 

lIcMfidori 

KW,  4C»7 

II«t«noirldM. 

.        270-BWS 

Hlblw-U" 4 

HtlM« H 

HlppelMtcM :i 

HI|i|ii)lHiM(.'idw 3 

HlniiimeurK H 

Hlniiidiuldtf.   ......  4 

Hugurdlii i 

[{(il<iK.tt|ihi>li> H 

Hiiiiipi^iii X 

Huiiikluriiyiii .  - X 

HoIIKHltCglB i 

H'ipliHiiH  ....  .iJA,  SK,  j 

HyboH M 

Hvdrellta S 

I^IvIh     .         :wi,  :i!i7  -.KKt.  4(>.>.  4 

Hvlidic M 

HyiHwIellH  .    »IK,  » 

Hypiixyhm :i7, 4 

Hyuterltini  ...    4 

Iftrtl* :«1,  4 

Iftvrldii' 4 

IctliitB '.'.'..'.    4 

iKumildtf        .  .    .    .1 

lni[»tleuK ■' 

Ixa(hniii[>li>           .....       1 
JohinMiiilu  SIK,  :i 


KnIiiiIii 

KliioHlfnioii 

I^Ltellu 

lAiiiiiiellu 
l^nldw 

lAJlll'MiH 


.  it«.  117,  lai.  m 


l,»rii-  18.1,  Wt.  .-.IM 

l.l>H|-i"|illHTiu  .  .     .        21 

Ijitlni-  Tl.  |(K1.  il;i.  im,  117,  11(1. 

IJi.  |-.'4.  lai.  12t.  la*.  i:«i 

Ijiiixiuiiii  XW 

Iri-dti         l«>.  1li>.  l-.£t.  l:!H,  I'A.  i:ut. 


l«|>lii'  .   .    ' 

lA-ptodn  

I  ^-lit-iRnMlf  r .101,1 

Irf-jtto*|>hiVTtm 411, ' 


HARKIS,  TERTIARY   MOLLUSCA    OF    TEXAS. 


i 


i 


HARRJS,  TERTIARY    MOLLUSCA    OF    TEXAS. 


HARRIS,  TtKTIARV    MOLLUSCA    OK    TtXAS, 


HARRIS,  TtRTIARY    MOLLUSCA    OF   TEXAS. 


P-oc     Acid     Nm     S:. 


HARRIS,  TERTIARY   MOLLUSCA  OF  TEXAS. 


I 


* 
1 

r- 


!     ■ 


1 


jVni  s.-,  M-.I..  iitav 


4 

4 


4 


44 


BALDWIN  ON   ACHKIWtVXk. 


1 

T 
I 

i 


i 


PfOC.  Acad.  Nat.  Sc^  Phil..  (895. 


KELLER   ON   PELTANDRA. 


Ill 


pROCEKnixns 


^railtmji  of  ^iitiii'al  ^titiicco 


PHILAOKL-PHIA. 


/•///a-  /. 

j.i.vr.inr- 

-MJflVII 

PUBLICATION  COMMITTEE. 

IMOMU  NOIKWi, 

Wmtint  J,  Miuw.  fl. 

(>, 

Ul^M^t  H    Kill?'!   4V   1 
1) 

KurroR 

>    UlMTAUIl  J.    Nt 

i.»».  M.  I>, 

ACADEMV 

I'HtUWeLPHlA: 
OK  SAXl  leALSClK-St'ES. 

1«IU. 

1^ 

*"" 

*A 


I 


i 


Free.  Acid.  Not.  Sel..  Phil...  .89^. 


FOX    ON    BEMBICINI. 


11 
I 


1 


PROCIU'.DINGS 


Jtriidcmu   of  ^xnlmnl   ^ticiircs 


HHH-AnELr-HIA. 


lS9o. 


R'iHT  I.  .i.LvrjR  y~M.fh'r//. 


PUBLICATION  COMMrTTEE. 

iMiU-  MfiUUM.  CHARLES  E.  SMmi. 

WMfP  J,  MnuF.  M,  DL.  Qjnymt  H.  Mcwm,  M.  d. 

Hari/isdm  alieK,  M.  D, 

['.niTou:  i:i>«*i:i.  .1.  Nm.AH.  M.  p. 


ririLM)EtPHiAt 
ACADEMY  OF  NATlTRAL  80JESCES. 


Miv  jEiitiiuii  AV^.  [luyiJcii  tiiifi)r>vMi  lo  tliu   Aiw]eiuv  iit  N^uir 
'  (jtii'Ui'nt  ut  FliiliMlcl|il>Qi  ii)  Iriul  tW  i>iim  ol  $'i,dOD  lo  b«  knoi 
ibb  fJ^ylvt)  Meaiorul  Uc-oIcj^^chI  I-'utiH.  hi  cnmuienuiration  c>l  lii>r| 
(iM»»nmJ.  tlii.|iu.t  Prof.  rrnHnond  V.  ^rny.Uin,  M.  D.,  LI*  D. 
lOinlin^  tn  the  teriu<  ol  llit-  lra»t.  »  lironui  taixM  uul  tlw)  luduiiv  uEl 
ifa  inlerr^  uri-liiji  I'mui  ihn  fiiud  iij«  bt  lie  itvrtir>|i>H  uiiiiu»lly  fljrtbetP 
*tu  piiblioiii'tit.  cxplomtlan.  dicruvt-n'  ^>t  m^ardi  in  Uic  eetMiw 
,.f  ,...,.1..,..    ,.t.i  |K«ti!ilnitulu||ri ,  urin  »u«(i  |aiitiriiliir  Itniixihtn  tlwfFitrna^ 
'  i>ImL      Thv  iiwun)  aud  ftlt  uiscitin-  i-otuMv'Jed  Uierewiili 
:  tii]ti«<i  I\r  u  lYiuuuilUH  III  Im-  MiWjnl  ui  ui  ii|t|ir(>)>riuUi 
,  A'-U'lvin)'-    'I'hp  iMogiiUuHi  '-  '■■'  ■■" 
n  niMitnhau. 


CONTENTS. 


E'  OoocMiUEix,  T.  O.  A.    8mtH:iMWllea»4ril»|M)U»IVrUlbi., 
,  Eujs,  J.  n.    Ntit««ttnMtnwiiiiwlntKn*iirPyntnfiin>«wl»»liiineSi'ttw«tii- 
lu  llerbarluni    . 
RttOAW,  i^AMClU.  N.    DeMTlpUoQ*  of  tiew  UninituilB  rmm  PMrkln  Mill 
i^iiltu?ni  i'-aiirumin  ... 
1 1   I.TOKARi't  CiiAni-rat  Jdlwnnt,  M.  [>.    On  •  nnt  MiilktMl  iit  Sti«4^uB 
Uoll  Mnti  .1 

miiiik .  . 

MAKK».tJiLii>ju  U-    Nt^^t  ru>ilnthi»M>bKliiiiinBtl|iKlWibifrU<>IIWMi'iV 

KMAi.t'Y.'NVJU.iAM.    Thb  fSui-uiK  'nerlUi;  uf  T^mi,  vhI  uT  ll*M  Mi««i*> 
Ilh«t     ,  


PROCEEDINGS 


^tiulfwg  of  Jjlatural  ^ricnrcs 


PWI,AOKL.PHIA. 


PAJtT  II,  APKIt-HEPTEMBER. 


PUBLICATION  COMMITTEE. 

tHOUAS  WESHAK.  ClIARLLS  E.  SMITH, 

BiWAIir  J.  NOUN,  M.  D.,  (lECKKiE  H.  ItORM.  M.  D 

HARRISOM  AtLGK.  M.D. 

KOITOB:  EuwABD  J.  Nolab.  H.  D. 


piuladelphia: 
ACADEMY  OF  NATTRAL  BCIENCES, 

LDOAM  KllUaC 


For  • 

USE  i::  ■  'r.:;.RY 

DO  r-  ,  ,    ":'-:jz 


^•:^i'. 


y 


